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STEREO: 6 NEW 
PLUG-INS THAT 
WORK MIRACLES 
FOR YOUR SET 



1957 
CHEW BELWfl 



2k years of 
car care paid off with 
this classic beauty 



FULLY ILLUSTRATED GUIDE 



HOW TO KEEP 
YOUR CAR LIKE 
NEW...FOR 
IRS ANDY 



COMPLETE PLANS 



■ Make this sand 
digger and 3 
other wooden toys 

■ Build our 
adjustable-height 
coffe * • 

■ Ma 
with 
* ■ ■ 30 





<Bi M Today, people are demanding more out of the 
I II products they buy. More quality. More value More 
■ dependability. It s a tough order to fill. But 

■ Ariens has been successfully meeting these 
fl demands tor years with the line of garden 
Mjfl _ Iflll traciors that has earned a reputation as 

the industry S standard of excellency 

People depend on Ariens tractors to lake on the 
III IIITI tough jobs And with an extensive line of avail 

able attachments that includes everything from, 
mower decks to Sno-Thros to garden tillers. Aliens tractors meet that 
challenge every day, all over the world. ^ 

f Orient tractors are carefully designed and engineered to perform for years/' 
t *Al Ariens. product dependability is top priority. Every Aliens tractor is built 
Slolidly with heavy duty frames end axles And Ariens rugged tractor body is 4 ■ 
handsomely styled and built to withstand the lough bumps and jolts that '' ■. 
* come w*b season after season ol hard work. 

- Your Ariens Garden Tractor may not last a$ long as Ihe mighty redwood i 
. tree^ $f California. But with proper care and maintenance, it will go a long J 
£ way toward biting your tall order for product excellence for years 
.-to come. ^ 

."See your Ariens dealer and the complete line of Ariens Garden 
■* Tractors today. 

For literature on Ariens tractors, write: Ariens Company. 655 West 
Ryan Street. Sri! Hon, Wisconsin 54110. 
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Rockwell 



Rockwell ’A" Single 
SpLwiDtiil Model 
T4i i 420 1 FqwerM ■ ■ M 
rijnn motor rfevybpi 
■ 1 "• h p Drills tiu-jLtjb 

Vs "in iTuKiy !" u« 

WocjlI Buiil with 
dotdbleJ^UClkan 
gears, proas™ hall 
lIuum JiKHnngs 
Cottas with side 
t^ndJe dn brlriajy, h 
cold UL l^ied 



Ask yourself : when was the lasttime you got anything for 1<£? 

Right now, IS buys a lot m the Rockwell 1$ Sale. Because when 
you get our 10" Homecraft lable Saw —the big capacity saw that delivers 
precise, accurate cuts every tune you turn it on — you also get our tough 
Yz' Single Speed Drill for just 1<? more And these days, 
that's money well spent. 

Visit your Rockwell dealer during the Rockwell II I j Nil 

1<P Sale. And remember to bring an extra penny. 



THE ROCKWELL 1 C SALE. 
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Special features: 



Build these 5 
basic shop aids 




Make a long vise handle 
circle jig lor radial 
sew lathe -mounted Dowel 
Cyttor, hartd drill-bit 
holds* end lath<? moaei 
holder 


51 


Stereo plug-ins 
that work miracles 




Compact units Jh-at can 
work with any compcnenl 
stereo system !o add 
tonceri-haiJ reaifsm 


106 


Make PM’s adjustable 
coffee table 




No more ^nee-bumpirtg or 
awkward maneuvering wtfh 
cocktails &r cottee cups 
in me living room— and 
it's a handsome piece 

oi (umitu/e. too 


122 



Automobiles and bikes 

20 The PM Garage 
3E imports ara Motorsports 
36 Del rent Listening Pq si 
W ~ Car Uiinu. 
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99 is ih 0 ha I 'ficn gelling at 
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Rugged toys — make ’em 
the way they used to 

Sandbo* scoop-shovel anri 
other sturdy wooden toys 
mat wiH make your 
youngster [he envy ctf 
mo neighborhood 



Boating and outdoors 

3 4 M Outdoor* 
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We’re ready to help... 

Ready to tactde some of those repair 
or redecorating projects around tne 
house? Our friendly experts at Sentry 
Hardware are ready and willing to offer 
tips to make every job easier. And 
we’ve got the quality products you 
need ... at special values. 

When you’re ready to do-it-yourself. 




“ Rockwell* ^ 

2-Spsad Jig Saw (*3101 - only 

m . $27-99 



DOW CORNING 

StilGO ne 

Crack Saalan t - 

onfy $3 pS8 



Dial 5 wOsciitaimg Spfinwar 
- you# chwce<?i&OSP. lCMt- 



fvawcry - your choice, 

? mi, enclC orb Tam Packa 
« W 2 BP. i 936 P-t E 96 flP -H - 
only St ,1 6 por pack 



dAanfton 

13- Piece DJiRI B?tSe r 
lOTWi - only $ 0.38 



Heavy CK4ty Staple Gun 
rm- only St 3-44 

£/■ 'V>^; 

Hanjwaft; for 1 he SENTRY sTpre 

Sthtry Hirdwirt Corpora tlcA, ClMlAnd^ Otlfo 441 1 
WrchaPifisfl shown In this advertisement & sraAobte from pffllidpating 
(feateR only Offer ttfwa&Jiint 1,1001 AH Sentry d&albr* own their ttvh 
stares They setecl the* ineretignd^e arxf set iFw own pnee#. There may 
r.ij ver^fmns m nroflucls. available quanbUe# and price# m sndtvidual stores 



shop-vac 

Wel/Chy Vacuum 
(TOG-M-i) - only 

S53.B8 



II 



hudson ' BUG WISER” 

Spray# (6220 SEi — only S 26 , BQ 



CAROL' 

5C^E*t#ngK>n Cond a 
3-Wire G roo nd ed 
rWSij-qnly 

$ 7-77 
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Fjccrcd s the- tough 5F motor 
All p«fformaiK^ ^Mufurrf 



Hie Havoline Supreme you use in your car 
proved itself in these cars: State troopers using 
Havoline Supreme accumulated over a million 
punishing miles. They had no oil-related engine 
failures. 

A fleet of New York taxis driving thousands of stop- 
and-go city miles had no oil-related engine failures. 

The fact is, today s Havoline Supreme 10W-40 is 
formulated to exceed the tough SF motor oil 
performance standard. 

And Havoline Supreme delivered in fuel economy 



tests, too. Using cars with a variety of engines, it delivered 
improved mileage (compared to a conventional 10W-40 
motor oil). That’s Havoline Supreme protection and 
performance. 

We Ve got the proof. 



[TEXACO 



You can trust your car 
to die products with the Star. 




He has quality GM parts 
* car. 






That’s why it’s 
good to know 
Mr. Good wrench. 



I don’t hove to settle for something 
other than genuine GM parts* I expect 
them. From Mr. Good wrench. He always seems 
to have a good supply of the parts I need. 



Mr, Good wrench has the right tools ancf he has General Motors training 
available. He understands my GM car. He's equipped to fix it right. Fact is. 
I'd say he's about all l need to know about fixing my GM car. 

He puts hrs name on the line. I get a written estimate from Mr. 

Goodwrench without even asking. So I know just about how much 
I'm spending before I've spent it. I like that. And Mr. Goodwrench 
is committed to reasonable prices that are competitive with those 
of other places around here where I could go for service. So when 
my car needs work, I watch for a Mr, Goodwrench sign. It's 
at more than 5,000 GM dealers. Across America. 




KEEP THAT GREAT GM FEELING WITH GENUINE GM PARTS. 

AT PARTICIPATING INDEPENDENT MR, GOODWRENCH DEALERS SELLING CHEVROIETS. PONT! ACS, 
OLDSMOSILES, BUICKS, CADILLACS, GMC AND CHEW TRUCKS. 





Where a man belongs 




N ew formula Gumout 

now has extra muscle mmVtmmttmwX 
Cleans deeper Dissolves M “"Irli/fj / 
deposits throughout the ■ 

carburetor flushes out I 

the PC V system Cleons 9l 
cteep <nlo intake mar?/- ,. jj 

/oWs and va/wes- J f. 

oc rone qi. tsohne on d 

bure/ars and /ue/ systems oer 
d/rf/er rba/i ever. ?b ye/ the m flj 
c/cor? . GurnoLff had /o ye/ mean, 
it's the between tune- ups tune-up 
for a smoother-run ning, gas-saving 
engine . pour New Formula Gumout in t 
vour tank. And use Jet Spray Gumout /o( 
dean the outside fXirts of the carburetor 



NOW ITS A 

MEANER 

CLEANER 



"But* flqmos-, 
fhe trtxirwst mart 
rn weitfwg 



NEW FORMULA GUMOUT. 
NOW rrS A MEANER CLEANER. 



LETTERS 

TO THE EDITOR 



Everything's up to date In PM 

[ must compliment you on the article 
Flying Fire Engine you ran in April 
a 79 (page 90). That your articles are 
informative and up to date was 
brought to my attention by a recent 
television program, which showed 
this same rescue vehicle. J knew 
more about the vehicle from your 
article of two years ago than ! did 
from watching the show. 

PALL MEYER JR 
I1GWES CAVE, N Y 

Right river, wrong city 

Regarding your article A VS in 
Skirts BentR the Mighty Mississippi 
tpage U L Feb. "81 i, the picture cap- 
tioned as New Orleans is definitely 
not the New Orleans riverfront, but 
that of St Louis. In the background 
is the historic Eads Bridge, the first 
structure to span the Mississippi. 
Having lived in St. Louis for 29 
years, 1 would recognize this river- 
front scene anywhere. 

JOHN E HEHnER 
ST. LOUIS 

A number®/ loyal St, I 4 ouis readers 
chided us on this blooper . Guess we 
were looking for the Gateway Arch. 

Wood-stove safety pays off 

We recently moved into a new home 
that had a wood stove installed by a 
previous owner. I remembered read- 
ing your article on stove safety (Hour 
to Keep the Home Fires Burning . , , 
Safttp, page 74, Oct. ’SO) and realized 
the stove was unsafe- A layer of fire- 
brick had been placed flush against 
a wood-paneled wall and the stove 
was set only 4 inches from it. 

[ tore out the brick and found a 
large area of scorched wood behind 
it. It would have been only a matter 
of time before the house caught fire. 
Thanks. You saved our home. 

J J. HUTSON 
ELIZABETH CITY, N.C. 

Illuminating suggestion 

In your article Add ca "Reminder” 
Lamp to IWr Light-Switch Panel 
(page GO, Jan. T 81L the procedure 
calls for connecting a neon lamp 
between the load side of the switch 
and the ground circuit (the switch 
box). Such deliberate introduction of 
current into the ground circuit is in 
violation of electrical codes and safe 
wiring practice, 

Jfthe neutral wire is not available, 

{Please flt m to gag* 7$) 
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The flew Wjsner* 
tower ftwmer® & lister than bashes 
or raters It's a precsion built "dirtes* 
sprayer. tfiaf gves you the powe^ 
cut big paining jobs down lo size 

ASSR* lis i^twesghl and easy 

_ use. just plug it into any ordinary 
etertrteaJ outlet and rt'll spray late* and 
base paints. stams. virtua!y any liquid. 

' T*e Wagner Power 
:' desgn s new tedv 
yoo Mtier control with 
And dean-up IS easy 



i The new Wagne*- 
Ro-wer Pamter provides a smooth, 
uniform finish wrtfiout visible 
brush strokes or bp marki. It's 
great for pamting houses, both inside 
and odl. fences, shutters, w<fcer 
■ch more, 

w 1 * Don't waste tune, Get your 

hand* on the Vs%wr tower (Viter, 

available wherever quality paints or 
fine power tools are sold 



POWER MUTER | 

■L'U-I.H.Imt mvtichi 





Great fishing is something you want to share. It's a test of 
skill. A touch of luck. And the good feel of tackle you can trust. 
That's why you're fishing Du Pont Stren® 
fishing line. Because Stren has the proven toughness to 
take on anything that comes along. And the easy handling 
to keep your fishing fun. Cast after cast. Fish after fish. 

That's why more people fish DuPont Stren 
than any other premium line. 

The best fishing is Stren fishing* 






SriSI 




PM’s Whatsit 

Looks like this gentleman has come up with an automatic 
devjce which protects the bearer from sudden loud noises by 
extracting iml from hc$ pants pockel and blowing d inlo his ear 
That s what »t looks like, but ihat s certainly not ihe story To 
lake note of the facts, turn the page 



Some front-end load 

Okay, behemoth buffs, for the record hen- is Ihe world's 
largest hydraulic excavator This bouncing beau tv is put to- 
gether by O & K, AC, in Dortmund, West Germany She's gol 
interchangeable front buckets ranging from 175 to 30 cubic 
meters, depending on the density of the material you want to 
scoop up The engine output is 2352 hp P and the loading arm, 
■;an Jig up to 50 feel down or reach straight out to 90 feet. The 
driver's eye level in the cab is 20 feet above ground With each 
'rack driven by ils own six ml piston motor, she turns on the 
literal dime. Lour million lakes her off the show room floor. 





Judgin' from the tracks, 
Vd say it can't be human 



Regular readers of l his column arc aware 
of our ongoing belief (hat the quickest 




way ru achieve financial security today Is 
in conic up with a re-ally bizarre* looking 
gulf aid I .cad mg thin year’s pack is 
something that looks like an unfinished 
skateboard Designed to teach “proper 
leg placement* 1 for those towering 
drives off the lec. Uie device was in- 
vented by Phil Krickp a club pro from 
Louisville- Krick wiH sell it by mail- 
even offers a "female vensioiT 1 — for 
$19.95 plus S3 shipping {Golf Training 
Aids. Bgi 6407. Louisville, Ky r 
40206). Looks to us like Phil missed a 
bet by not making up sets of two for the 
rodeo- rider market. 
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Whatsit revealed 

The thing is a serpent, an obsolete musical instrument dating horn 
about ihe )4th century, made of leather- covered wood For some 
reason, after going out of fashion in orchestras 100 years ago. the 
serpent is making something of a comeback, having been used as a 
featured instrument recently on some tar-out movie soundtracks 
Christopher Monk (with instrument) of Surrey. England, heads a 
small craft group building serpents, sack Puts and other Renais- 
sance-period instruments by hand. They sett abou) 1000 per year 




Mr.YVelk, please call your office 

Things got a little out of hand recently at the Bubble Machine Car 
Wash fit Dublin, Calif., one of those, tr. automatic facilities. One 
concerned mother phoned authorities to report her son hod re- 
turned home spotless front an afternoon's play. 



Albatros under glass 

Dim Ryder, who got started flying during World Warll 
find went into civilian stints as ei forestry patrol pilot 
and a cnopdiister, nuw teachc* math at Piedmont Col- 
lege in Georgia. When old salts finally hit the beach, 
Ryder recalled, they build nhips in bottle*, lie further 
reckoned that retired blue-yonder types ought to have 
their own variation on that theme. He started spend- 
ing his weekends building 172-^cak plastic airplane 
models inside wine bottles- — mostly the 1.5-ljter PI E-e 
u&ed for the GaJb line, tf PM‘s eye is right — and hap 
amassed a collection of almost the entire World War l 
airfleel. 

CuaMianger wire with masking tape stuck to one end 
is RyderV basic tool We didn't ask where rhe bottles 
come from, but assume the entire math class is on a 
Hearty Rwgundydiet, 




Ryder and blrd&dn-p-bottle collection, 




Sopwilh Tri-plane (left) and Luftwaffe's AttwtfO*. 
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Announcing an 
economical new engine 
for medium-duty trucks. 






A brand-new design 

The Fuel Pincher is not a con- 
verted gasoline engine, or an old 
diesel that's been modified It is 
a completely new V-8 diesel available in 165 or 205 
horsepower models. With an exclusive swirl-fire 
combustion system that provides maximum mixing 
of fuel and air to "pinch" power from precious fuel. 

Delivers substantially better MPG 
than a comparable gasoline engine 

Depending on your operation, the Fuel 
Pincher Diesel should give you much 
higher MPG than a comparable gaso- 
line engine doing the same iob. At 
today's fuel prices, this can mean a 
substantial reduction m you roperat- 
ing costs. Enough to pay back 
the moderate extra cost of the 
Fuel Pincher in a surprisingly 
short time. 



OHers remarkable 
performance 



The Fuel Pincher Diesel performs 
much like a gasoline engine, (t starts quickly and 
easily, even in cold weather. Delivers strong accel- 
eration from a standing start or when passing. And 
provides the torque you need to dimb hilts under load. 

Keeps downtime low 

The Fuel Pincher is built with sturdy diesel construc- 
tion to be dependable and spend little time in the 
shop It has no carburetor or electrical 
ignition system. No spark plugs. No 
special emissions equipment. So it 
should help you cut both downtime 
and maintenance costs compared 
to its gasoline counterparts. 

Find out more about the eco- 
nomical new Fuel Pincher Diesel 
—including its SO.OOO-mite/24- 
month limited warranty — from 
your local truck dealer. Or call 
1^600-521-0121 
(in Michigan 
1-800-572-2 4241 



Tell your dealer you want the Fuel Pincher Diesel. 
Available in Chevrolet, Ford and GMC medium-duty trucks 






I Well. . , . It's a slight exaggeration, but, realty, the idea is not all 
that farfetched. With the advent of computers in all 1981 General 
Motors cars, ar.d with other manufacturers adding computers to their 
machines, more and 

tions of cars— me- 

cal little black boxes 
under the hood or be- 



FACTS 

KIT 

Nowf Earn up to $15 
an hour making 
popular 
custom 
wood 
prodw 



A Free Fact Kit tells now you can makefa, 
$10, even $15 an hourw more in your spore 
time* 

A polenta?, easy-to-use woodworking tool 
— the ShopsrrHlh Router Arm — lets even 
beginners quickly lum out a lug volume at 
beautiful wood products and gifts that sen 
ttremaetves on sight, at handsome p* ctf its. 
You'll have lun making and sol ling dosene 
o! lasi-seJiing <tems. You can even start a 
money making furniture re pair and 
re$i oration business if you like. M's the 
perfect way to turn an enjoyable and 
satisfying hobby info extra cash whiie 
being your Own boss! 

i FJm FACTS KIT 



Mall the coupon 
and Wit send you 
information about 
this profitable op- 
portimiiy We help 
you 0*t started with 
& '6iu« prim r« Suc- 
cess" manual, *d- 
wnliEing mflrteriffla, 
projecE ideas, pal- 
lams,, production 
aids . , and more! 



FACTS] 

\«L— 



Mai your coupon TO DAY I 



Shopsmrth Inc. 

Tht Hnnw Wpn&Qp tonpartj 

Dept, 577T 

750 Center Drive 
Vandals, Ohio 45^77 



D YEfll Please mail me ya-ur Free F-actfi KitEhar 
tell* how I can make money in my sp are lima 
►itn tha patemed Shoprtrnim Router Af/tt t 
understand i here is no obligation 

Marne 

Address . 



Ci£ineimikeri BFtf £irdl4iU«-Jl woOdwtinifri 
inquxn« wtteuma 



■u rw up won t tar at wour dask? Or at tha kUdhpn table? 



ninu me uasn, And, \ 
as we explain on page 
140 of this May’s 
Car Care Guide, you 
can change the char- 
acteristics of your 
auto simply by plug- 
ging & different, pro- 
grammed chip into 
the computer. 

The assembly that B 
contains the chip Is 

about inch ** 
long. The one in your J0f 
c sir may provide a 

fuel mix that gives Auto Editor Tony As»nzj tones up his car while he 
ereuf mile^cre hsit dexk In the Office. See page 140 fora riesc rip- 

r.:x Say »— < *-"«»■»«*»• ln.»«. 
you want to show off 

a bit at a rally and you want performance, not mpg. You simply pull out 
the first chip a*ld plug in another. And you don't even get your hand* 
dirty! 

But enough of this, because alt of us know that no mutter how mar- 
velous our gadgets become, something will break. And a tire will go 
flat. The Car Won't start in the morning. And somehody stilt has to 
wash and wax, and somebody has to replace the shocks. 

So for the ninth consecutive May, we've had Car Clinic Editor Mort 
Schultz explain clearly and simply— as he does no well— how to take 
care of your cor. 

This time we're concentrating on the 50 most frequently replaced 
items- Mort knows better than anyone eise which parts fail or need 
replacing moat often: He gets thousands of letters every year from PM 
readers who experience every kind of car trouble known to man. 

We’re looking into these computers a bit, too, for a couple of reaaons: 
They're here right now. and you should have some idea of what they 
do- 

Admittedly, there may not be much that the average back yard 
mechanic can fix in a malfunctioning box full of electronic gear. But 
much of the monitoring done by those electronic brains is of mechan- 
ical functions you can fix yourself. 

The trick, of tours#, is to keep your car so well maintained that when 
a warning tigh: does come on t you know that something's wrong with 
the light— not your car. M 
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Get out of the rat race 
wHhyourown 

TV or audio service business. 






NRI will train you at home 
to service TV, audio equip- 
ment, video recorders, car 
stereo and more. Then show 
you how to run your own 
lull- or part-time business. 

Why stay stuck In a dead-end job 
when you can build your own future? You 
can learn lo be a TV, audio and video 
technician right at home in your spare 
time. Get the training you need for a new 
career without quitting your job or trawl- 
ing to and from night school. NRJ 
makes it happen with exciting career 
training in TV and audio servicing. 

Build TV, stereo, 
professional instruments 

NRI training is practical train- 
ing. Along with easy-to-digest theory- 
in ‘bite-size" lessons, you get plenty 
of actual “hands-on" experience as 
you build our Master Course's big 25” 
compitier oontrotled color TV that las 
you program a whole evenings enter- 
tainment, AM/FM solid-state stereo with counter, and perform meaningful 
speakers, transistorized volt-ohm meter, experiments with them and the NRI 

5" triggered-sweep oscilloscope, TV color Discovery Lab.® 
pattern generator, CMOS frequency Business training 

as well as technical training 
Of course, NRI training gets you 
ready- to enter this field at many levels. 
You can start by working for an estab- 
lished service company a dealer, or a 
manufacturer. But you can start working 
for yourself, too. NRI lessons show you 
how to set up and run a full- or part- 
time business You learn job costs and 
billing, even how to set up a complete 
accounting system. That's how complete 
the program is 

The pros select NRI training 

More than a million students later, 
NRI is still first choice. A national survey 
(summary on request) shows that more 
?*** practicing TV technicians 

programmed tv u you lan. have had hord( study training, and 



Gel Into the booming video tlpc 
recorder marfici, 

among them, it s NRI 3 to 1 over any 
other school. 

You can't beat the value, Ail in one 
course you get both color TV and audio 
training, plus video cassette and disc sys- 
tems. Send for our free catalog to see it ail. 

Free catalog.. . 

No salesman wul call. 

Our big, 100-page catalog has all 
the facts. Descriptions of every course, 
each lesson and experiment, pictures and 
specifications of all the equipment you 
get. Send for it today, no salesman will 
ever bother you If the postage-paid card 
has been removed, write to: 

NRIScfcools 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
■ Washington, D.C. 20016 



tin 




THERM GARAGE 

CAPSULE REPORTS ON NEW AJJIO PRODUCTS 



X-car fitter twister 

Having trouble getting that spin-on 
nil filter off your GM X-car? K-D 
Tools now makes a simple. 79’ mm 
end-cap wrench that uses any Vt-i n.- 
drivc ratchet handle — just right to 
reach those snug X-car filters. 

The same K-D 2771 wrench fits oil 
filters on many other late-model GM 
engines, including all 1977-81 Buicks 




Thi* new finer tool Is muds specifically to 
fit the hanMo-removs X-car oil fitters, 

except turbos; 1979-81 Cadillacs; 
1978-81 Chevrolet Pours, nonturbo- 
charged VGs, and the Caprice diesel: 
plus Olds and Pontiac VGs. 

The K-D 2771 oil-filter wrench 
retails for $3.99 at major auto-parts 
stores. — MX. 

Retractable teat leads 

Jf you've ever needed to make a 
jumper test lead for anything from 
running stereo speaker wires to 
checking your car's burglar alarm. 
Raster’s retractable 10- foot test 
lead is a must for your toolbox. The 




Retractable IB-gauga test 1—t te am not 
aprtegdooded, must bs rewound by hand. 



tool consists of a 4'4-in.-dia. plastic 
spool which houses a single, 10- ft, 
length of insulated. 13-gauge copper 
wire. It's long enough to run a 
jumper to practically anywhere on 
your car’s electrical system. Alii ga- 
tor clips, with insulators, are fitted 
to the ends of the wire. 

The Kaatar retractable test lead 
sells for $4,75 at most automotive 
parts stores. Kaatar Inc. is located at 
Station Rd, and Sunrise Hwy., Heli- 
port. N.Y. 11713 .— Joel Brtawtt 

No more drain-plug mesa 

If you're a driveway oil changer, 
here’s good news — a sliding-gate 
valve that replaces the drain plug. 
Once you've installed it, you never 
need to mess with plugs again. 

It’s called a Balch Valve, and 




SJMIng-gate drain valve replaces the origi- 
nal oil drain plug lor a teat oil change. 



installation requires no tools. Mere- 
ly screw the valve in finger-tight. 
It’s made of Nylon 8202, which 
absorbs moisture, helping to hold it 
in the oil pan. 

The Balch Valve is currently 
available only for Ford Motor Co., 
Chrysler Corp. and some GM cars. 
Price is $5 postpaid, Order from 
Balch Valve Co. Inc-, Box 2350-PM. 
Napa, Calif. 94553. — MX, 

Invisible body guard 

Nicks and chips in scar's paint allow 
rusting to start. TMP (Taylor Made 
Products), 3209 West Market, Akron. 
Ohio 44313, now offers a 24-os. aero- 
sol can of invisible vinyl spray that 
wards off stones and flying debris 
and keeps them from getting to the 
car’s paint, 

Application involves spraying the 
clean surface, and you don’t see the 
vinyl once it’s on. A precaution: Be 
sure surface is clean and there’s no 
dust or lint in the air. 




Clear spray coating prevents pebbles end 
road tar from getting to your car s paint 



The product is called Invisible 
Body Guard. It costs $3,75 and is at 
most auto stores. — M.L, 

Magnet folia thieves 

The trick to this antitheft device 
involves a magnet. Unless you know 
exactly where to place the magnet, 
the engine won’t start. 

I installed the Phantom system in 
my wife’s 1978 Fairmont. The task 
took 20 minutes, with only a wire 
cutter and 12- v teat light needed- 
Cut the lead to the ignition switch, 
hook in two wires, and hide the mag- 




Hlddm burglar alarm can only be rteacll- 
vsted with magnet ihan'e provided In kn. 

net-sensitive pickup behind the in- 
strument panel. The pickup fits any- 
where; the magnet works through 
nonmetallic surfaces 1 A in, thick, 
The Phantom costs $49,95, plus 
$1.59 shipping from Falls Enter- 
prises Inc., 17096 Chillicothe Rd,, 
Chagrin Falls, Ohio 44022- — M.L . 
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INTRODUCING 
CHEVY LUV. 
NEWEST EVER. 
TOUGH AS EVER. 



SUCK. TO CUT AIR DRAG. One look will 
tell you it's a different Chew LUV: 
sleeker, sportier with smoother lines. 

THRIFTIEST LJJV EVER. 

All that new style 
and aerodynamics 
m wr* wms have paid off 

handsomely with LUVs best mileage 
estimates ever! 



36 26 



EFFICIENT 4WD. 

LUV 4WO has the 
best Standard- 




equipped 4x4 pick^ wwirtflift) 

up mileage estimates in the U.S.A.! 
use estimated MPG for comparisons. 
Your mileage may differ depending on 




speed, distance, weather. Mileage will 
be less in heavy city traffic. Actual 
highway mileage lower. Lower in 
California, where comparisons do not 
apply. 

A Word About Engines: Chevy 
engines are produced by Isuau M 
Limited, Japan. 



NEW ROOM TO RELAX. 

LUV’s easier to get into and out «f 
this year. Once you're inside you can 
enjoy the improved leg room, the 
rich Tie w upholstery and trim, not to 
mention the new instrument panel 
and the new side window defoggers. 
LONGEST BOX 
OF ANY SMALL PICKUP 
LUV’s a hard worker, too. 2WD 
available with the longest cargo box 
in its class 17% ft,)! And it'll hold 
more payload than any small half- 
tonner: 1680 lbs. including driver, 
passenger, equipment and cargo! 

See the ail-new Chevy LUV at your 
Chevy dealer's, soon. 






Building a TV camera isn’t 
as hard as it seems. This 
new kit lets the advanced 
project builder tackle the 
latest in video technology. 

by Neil Shapiro 

ELECTRONICS EDITOR 

T he temptation was to shout, 
“Lights, camera, action T 1 ' but I 
restrained myself as I set up a video 
camera for its first off-the-bench 
test. It hooked directly to the televi- 
sion antenna terminals. Focusing 
took a few seconds, then I was 
watching a TV picture taken under 
normal room lighting conditions. 
The black-and-white image was 
crisp and clear. 

It was a real feeling of accomplish- 
menlt because the camera had been 
built from a kit. It was the A TV 
Research Series “D ,p camera C® 185 
from A TV Research, Dakota City ( 

(Ptease tarn to page 24) 
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Phots of toluol plctun taken with tht Strict “D" camera (lop) thorns crisp Image. Thrt* 
main conlrols on back of camera (above) lot you adjust tor juat about any level of normal 
room light. Controls do interact, so It will take time to gel used to ihe adjusting. A switch 
tends pictures to a monitor (video) or to an unmodified television (RF). 





Good deals for you 
for Good Times Outdoors 



There's never been a tetter time to head 
outdoors —where so many of the best things in 
life really are free. 

And the best way to go is the Coleman 
way. You can equip yourself with all the gear 
you need for years of fun. at a price you used 
to pay for a few nights in a hotel or resort. 

To make it even easier, we've put together 
the Coleman "Good Times Outdoors Catalog" 
— loaded with coupons for rebates, premiums 
and other values from Coleman and other 
great names 
outdoors. 

ourm products ■ wchita, Kansas 




Send in. this cun win for yOuf 
Coleman Good Times 
Outdoors Catalog. Or pick 
up otic at h participating 
Coleman Dealer. Coleman 
Good Times Outdoors offer 
h good art purchase of 
con pored items from March ] 
15. m\ toJuPc -Vl. \m 

Name 

Address 

City 

State and Zip — — - „ 

Mail 10 : The Coleman Co.. Depr.Good Time*, 

WicfiJukKS 67201 




Coleman * Shakespeare * Wolverine Boots * O'Brien Water Skis • AMF Volt 





“There’s practically nothing you can’t do on one of these 
solidly engineered machines. 

'Of course, a Wheel Horse will do quite an efficient job mowing 
the grass, But that's only the beginning. You am also sweep, aerate, 
roll or landscape your lawn with a Wheel Horse- Remove snow Even 
till your garden. 

"Wheel Horse lawn and garden tractors are dependable and 
hardworking as well as versatile. With quality engineering details that 
put it way in front of the competition. An excellent value, really 

“And, believe me, value Is something a Scotsman like me 
can appreciate. I think you will, too,” 
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"DON'T BUY A LAWN AND 
GARDEN TRACTOR, INVEST IN ONE." 




Wheel Horse. 



5 1 5 West Ireland Road ■ South Bend, IN 46614 
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PM BUILDS VIDEO CAMERA KIT 

f C&nNniugd horn pa -jg 2 2} 

Nev. 68731b and it had only taken a 
few evening to build. 

We thought twice before tackling 
this project— the instructions were 
complete and straightforward, but 
two unusual features make this a kit 
for advanced builders. The cabinet 
and printed-circuit board are not 
predrilled. The board was easy to do 
with a small drill, but the cabinet 
presented problems as we had no 
real metalworking tools. The coil 
assembly around the vidicon tube 
(video lensj also involved critical 




Circuit conetrucTlQn tn easy and open. It 
gelt cramped only around th# vidicon tuba. 



work. But if you have built complex 
kits before, don’t be scared off by 
this one. 

Around the home 

Finished, the camera books up to 
either an unmodified TV or a video 
monitor- We used a TV along with a 
videotape recorder for some home 
movies (or perhaps we should say 
i- tapies”) b In the ham shack, we used 
the camera along with a Robot 400 
(see Now Ham Operator# Ht tv# Got 
the Picture* page 12 2 P Mar, ’BGi to 
send slow-scan TV, 

The camera worked well P though 
we found it more difficult to use than 
the average ready-made video cam- 
era. The focusing is a bit harder and 
more critical. Three controls on the 
back all interact to "tune in M the 
final picture. But. with practice, we 
found ourselves tuning the A TV 
Series **D rr with ease. 

This camera would be perfect for 
the homeowner who wants to set up 
a closed-circuit TV system for secu- 
rity . You need no expensive RF mon- 
itor. A switch lets you choose the 
RF position and send the signals 
through the antenna terminals of 
any TV set. 

We also found no special room 
lighting was needed in most situa- 
tions, The sensitive vidicon can de- 
liver a good image in normal light- 
ing. (You’ll want to avoid such errors 
as harsh backlighting, but it 
shouldn’t take long before you feel 
aware of the camera's abilities.) 

If you are thinking of buying a TV 
camera, and you like a challenge, 
audition a Series "D." M 









Not Just Another Limited Area Motion Detector! 



Protects Every Square inch 01 Your Building 



Turns On Lights Automatically 
Powerful Electronic Siren 



Low Cost Computerized 
Burglar Alarm System 
Home - Office - Business 



The G uardex 8000 Alarm System is walnut grained and dfs- 
QUfsad to took Irka a s matt stereo s peaker i®W'xPY* "x3 at ) 
and weighs leas tftanGYr pounds 



NO INSTALLATION 

Just plug the Guafdex &000 alarm system ln p make two simple 
con Eros adjust men Is to suit your particular building and W 
wofksf There are no other wires lo run. This tolaifly self-con^ 
lamed burglar alarm can completely seal oft every square Inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss. . .your ro of. wails and floors. 

HOW CAN ONE SMALL COMPUTER PROTECT MY 
WHOLE BUILDING? 

Guards* 8000 Alarm System works on the principle of audio 
discrimination. This, put simply, Is the process ot elec Ironic- 
ally separating normal everyday sounds, such as voices, tele- 
phones. etc. from break-ln type noises such as breaking glass, 
prying metal, or forcing a door open. The Guards* BGOO pro- 
tects one story homes and offices up 10 2000 square feel and 
open commercial buildings up to f 0.000 square feet. The 
Guards* 9300 with wireless remote sensor capability is avail- 
ebie for multi-story homes and offices or single story with 
more than 2000 square last Cali the factory tor more detailed 
information, 

TURNS ON LIGHTS AUTOMATICALLY 

When the first break-in type sound Is detected, the system will 
instantly turn on lights, radio, or other electronic equipment 
that you have plugged into the back of the alarm. These lights 
or other equipment will remain on fora period of five minutes, 
then automatically turn off. 

powerful electronic siren 

The Gu&fdex B0GQ alarm is equipped with a loud built-in siren 
it during the five minute period the lights or other electronic 
equipment has been activated, a second braak ln sound is de 
teeted, (it can be only a second or two alter the first break-ln 
sound) the built-in siren win start blasting for 90 seconds. At the 
end of approximately 90 seconds the siren will shut of f and the 
alarm listens again if another break-in sound is heard, the 
siren will come on for another 90 seconds, if no other break-in 
sound Is detected, the siren wilt stay off and at the end of the 
five minute period the lights will Shut off and the alarm In- 
stantly resets. 




The rear control paner 
contains two standard AC 
plug receptacles for a sable 
tamp, spot lights radio, etc . 
terminals for connecting 
opbonai outside siren and 
back-up battery (not 
included}: entry delay time 
coot rot and sensitivity control 



EXIT AND ENTRY DELAY 

The Guards* 8000 alarm has a builMn exit delay allowing you 
approximately one minute to lock up and leave the building 
before the alarm is armed, When you enter your building you 
may find that Jy si your normal entering sounds activate rhe 
siren. You may delay It from starting (or up to 30 seconds by 
turning up the siren entry delay control. 

BATTERY BACK UP 

Burglars rarely cut power. However, to give you I of el protec- 
tion from a burglar and possible power failure, our alarm has 
provisions for a battery back-up. {Batteries not Included} 12 
volt lantern batteries ere available at most hardware stores 

THE BURGLARY PROBLEM 

The F.0.1. Statistics show that at the present rate, one out ot 
every four Americans are going to be burglarized. That is not a 
very pleasant fact, but it is true. You have a greater chance of 
being burglarized than being a victim of a fire or automobile 
accident. The lime Is now ip help protect yourself and your 
valuables with a Guards* 9000 alarm system. 

OUTSIDE SIREN 

Tha Guards* 6000 alarm Is equipped with a loud, built-in siren, 
but If you desire an additional siren to mount outside Of In an 
area away from the main alarm, they are available with SO feat 
of wire lor S2495 (Connecting terminals are provided on lha 
back of t he alarm), 

30 DAY NO RISK TRIAL 

This is your opportunity to purchase an alarm system directly 
from the factory for only If 99,95 Try H in your home or busi- 
ness for thirty days without risking one cent, Put our Guardex 
8000 alarm to your own test. See for yOufseltl It will protect 
every window and door from break-ln. If you are not completely 
satisfied, return the alarm wllhlrr 30 days for a complete refund 
To order your Guardex SOTO alarm. CALL TOLL FREE to charge 
your credit carp or send your check So Guardian Electronics, 
Inc, In the amount of Sf99.95 plus S3. SO postage and handling. 
If you want the optional outside siren, add $24.35 (California 
residents add 6% sales tax.) 



(If you require more information, 
call during California business 
hours, Monday ■ Fr I day). 

Dealer Inquiries Invited 





CALL TOLL FREE California residents: 

(800) 423-5499 (21 3} 889-1 4 1 4 collect 



GUARDIAN 



ELECTRDNIC8, INC] 

31 117 Vli Colin as. Dept PM Wh Make Village, Calif. 91361 







NEW NOW 

for home and shop 



A Sevejal Mighty Oak kitchen knives and 
matching steak knives are now available in a 
pair of solid oak racks designed la conserve 
counter space The larger rack comes with 8- 
in. French ct»t kniie, 6-m. booer and 3^-to. 
paref. Il sells For $75. The olfter, with six steak 
knives, se^s lor $70. All handles are oak and 
the Wades are hand^honsd, stain-resistant, 
high-carbon steel- Racks and knives meet he 
puTchased together- and are available al large 
department stores, Made by Imperial Knives, 
1776 BFoatfway, New York, N.Y i00i9. 



' r mm B AquauW is a new, Wear wood Finish 

'.v designed Far exterior use. According to Ihe 

maker it won'l crack or peel, it's mildew-r&sls- 
lam and i| can Wing back She original wood 
tone to a slightly weathered siding. It's avail- 
^ \ able in push, gallon and S-gailo* sties for 

\ S6X 19. SI 6-25 and 589.45. respectively . M cov- 

' ers 100 to 1 25 sg. It. per gallon and the man- 

ufacturer claims it will maintam the same ealtw 
on toe siding for two years. Brushes come clean in soap and wale* The product 
can be tos.nd in paint stores and home centers. Made by me Flood Go., i£i3 
Barlow Rd.. Hudson. Ohio 44236 



C Plank Side is a new pretinisheti hardboard siding irpm Masonite mas comes 
with a grooved and leKlured surface to simulate fandom -width and random- 
length planning. The produd is avaltobte in red or gray and tames a five-year 
prefinisft warranty. A 4*$'ft sheet C03IS about $£3. Ihe 4*941 ghees is $26. 
Bclh are -fa in. thick and have shiptap edges The maker also supplies color- 
coated naJs. plus matching stain and cautk. Curranlfr the producl is available 
only in toa Midwest. South and Southeast ai lumberyards arm home centers. To 
knd out it it's in your area, write Masonite Carp.. 29 North Wacky r Dr.. Chicago. 
111 . 60608 . 



D The Imperial Marble design has been introduced recenily into Armstrong's 
Siyli&tik line ol do^t-yourseif seif- slick vinyl hie. Ottered in while, blue or natural 
shades wiih a slightly lexlured surface, ihe tile is easy to clean, slam- resistant, 
and will adiere to any dean, dry Surface. The tiles are shipped: 45 lathe box and. 
depending on the individual relaitor h may be sold separately or only by the box. 
The cost is $40-50 per box. or 90 cents per l£-ln square Ills, at Armstrong (lie 
distributor? Fen lurtoer information write to Armstrong World Industnas Inc., Box 
3001, Lancaster, Pa T76Q4. UK 
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cylinder cooling. And an engine 
ihafs inherently beuer balanced 
and smoother. 

And thaf $ just for openers. 

Our dual MagFlash* electronic 
ignition system assures quick starts, 
smooth idling and consistent run- 
ningat a!l speeds. And unlike systems 
which use distributors* MagFfash 
has no moving parts to replace.. . 
never needs adjustments. 

We also bring you unitized power 
iriirt and liken mosi models. And 
a single-lever am i rol unit (hut puts 
all controls righr at your fi 
for easy operation. 

All tills and fuel 
economy, too. 

Fuel economy 
starts with our 
Top-Charge 11- carbu- 
retor system that 
supplies a consent 
fuel/air mixture regard 
lessof the motor’s uim 
position for quicker 
cleaner slam and 
improved low 
speed running. A 
Exhaust 
tuning 



Johnson dependable 
Vpower and performance 
...from the people who 
wrote the book. 



keeps the fuel charge cleaner for 
more efficient combustion and 
greater power on less fuel- Fact is, 
over the years we have been con- 
stantly refining and improving our 
line-up of V-4 and V-6 motors. 
Today, for example, we can look 
hack 20 years and know that our 
new V-4s are at least 50% more fuel 
efficient than those that revolution- 
ized the industry. No wonder the 
world runs more Johnsons than any 
other outboard. 

Check your Johnson dealer 
for his f, Vfe*k*nder" rigs 

...special boa [/Johnson outboard 
packages to get you into boating for 
Jess than you may ihink- 

M a First in QependlatWMy 

i Johnson 

OUTBOARDS 

C (JurfVhirLt Mil-Tine Cnrpn -jemmi 

AJ* rig-hf* 



Big boats. Big water. That's what 
Johnson* V-4 and V-6 outboard 
power is all about. So if you need 90 
to 235 hp. look to the source ... the 
people who brought 
V-block engineering 
to the world of 
outboarding 'way 
back in 1958. 



Let's compare apples 
with apples. 

We've learned a lot about outboard 
power over the years and lead the 
way in V engineering. Now some 
competitors are manufacturing Vs 
...ftO-degrec Vs compared so our 
90-degree design. We think they've 
missed the boat. 

The ^degree V gives our engineers 
several advantages. Like more room 
between cylinder bonks to design 
more efficient intake and exhaust 
systems. More room for better 



>V i PJW 




HowTb Stand Out 
In A Crowd 
Of Imitators: A 



BE THE ORIGINAL 



l i iu QHfGlNAl in longue and groove \i\mis 
■5 CNANNELLOCH Wy 'nvt*nled rhi-s *!tyn ■ ol 
improved <r paE^mecj undorciiT 

■ ran* ulip ntfjMivtmenls Impfoved il £qam 

Hie palpnled hlr^s,?. r^is^ng llftngo DbvfcJapfd 
len sty'ei ^i>d siin^; I ram 4 1 ? to 1 6 

All ol wFl-lCh 13 why tongue- <n-groovers $y 
any tj[h fiF name cam matt:'' CHANNEL LOCK 
Ihu dr ig inal &r ss j tp T H AT |racF& name 1 son lh£ plrer £ 
you buy 



CMaKn^vOC* INC ■ M**d*Utc PtAfttylwila H63S1S 
HWI T®*e flt*r OF T fwi Family Spnd Fpf Qiji Pr«i Cjl'nij^j 



*^>^*»7*>T*r*»r*r*T*»T*r*»r* T +i 
Telephone Listening Device ■* 



Garbage-bag holder 



Mike a portable garbage- bag holder 
from a wooden pants hangar. Bora and 
attach a screw at all hangar andSn 



Permanently attach the holder id a wall 
or hang wherever It la convenient. 

To make a garbage bag holder, 
turn two roundhead wood screws, 
VWn. longer than wood thickness, 
through a wooden hanger bar. 
Bore aligning oversize holes in 
the second bar, hang bag on 
screws! close h anger * — A, Soaith 



Canned melon 



MELON 



YOI~i' RFAT ImfHtim* ml HKH iMiiWjirri frirwt 

m rt Mm m—d Im iL*p v^p liipnHJikr 



ft KVi lflcp^rwc*nu«rnHjns m KuP 
Dlftcfl (U hnmt V\V 

Clildl t at lac? ijcpte M.na ifrur 
VteCRm nr lflcphew Hi SEMI 
auMr:ali.[*llv *hrn pflgnp iFani^prrt 
Rfctff d5 ^Orfti iitlM M prtffW tCP WUfrflA 
S-ICfri rp, : ,^ 3 ti whfrt ?nnr< ^ Fidng u-p 
This divti 1* Ujrark^S^irn^Mrvifl! 



5 vp*r Pewvrluf V J 1 

Wireless Mic I Eg 

mart -pgwrrlu-^in ithn iflics K f;-/ J 

Tra-ismls lq 19 % to * m FMrad-g z tl , 

tiiivjutmbfchri 

Ctll mPH 7JHM0 fri Mnd flH.Mi * il Off ■Hlpp-ng p*r 
"nm hi- USl Cep. PJ& ki FV-3DG1 Nbfauw FL ISM 

CO&i Kcmi Fa# called Irinyrv.itora id« h ' tattler 1 
wri 3 lr*r iptfiilfr nrflli. tttlflia P«i 10 UH CiVp 



INVERT CD CCPF?6E CAN 

The National Assn, for Gardening 
suggests placing your growing 
melons on inverted coffee cans. 
They p II get more light and ripen 
more evenly when elevated. 



EARN 21,000/40,000 
inexperienced only 

lh to mDnfrp CQkte flflrtM by yb u is ± 

TlHCI«t TijlIUf QpDijEfrf HulPjarUa 

WiShis cfni*n namijn ?rt n$«d«l W^li 
ly Fr*s into |- '| Ifraiii-M'j Thii Id ndr J 

r -j CGn|r£d3 ip Sign Ol i. 'lO 

G9v>Wf M H#npd«H -PflH |nf y>W 
‘^JibtfiSil nd Suili- HlCIJc? L If Vk’ijJi; 

Nv aci-g 



81X15 VOJR OWN FfflEPLACE SYSTEM AND SAVE HUN- 
DREDS OF DOLLARS. ¥ YtW HAVE A FIREPLACE OR ARE 
SkMDfNG ONE SAVE 

W TO W% OF LOTT HEAT 

Y0LFVE SEEN BLCWER TYPE CQNVECTXH FIREPLACE 

SVSTEWS SELLING FOR UP TO tfiffi-DO SEW) NOW FOfi 

easy step by step instructions. s£nd * tu 

p4K to SUUAX CO , BOX t UH. S» Owjo Ci. illH 
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PHOTO 

HINTS 



A reel adjustment 




You probably u ne adjustable de- 
veloping reels that accommodate 
various filtn sizes. Problems arise 
if halfway through the process, 
the setting slips. To prevent this, 
tit the core with a spacer of stiff 
plastiq. Here* we use an old radio 
coil form , — Robert Hcrtsbei'g 



Inexpensive tacking 




Dry-mounting irons are often 
used to tack tissue and photo to a 
mounting board. But such irons 
are expensive if you don't do 
much mounting. An electric sob 
dering gun (with a well-cleaned or 
new T flat Lip) provides Quick heat 
in little time. — A. Weber 



Flash cord fix 




If you've ever tried to take a pic- 
ture and pressed the shutter only 
to note your flash cord was dis- 
connected, take note. Tie the 
flash cord around a strap ring so 
it won't pull out .— Bub Berger 







crumbly caulks 




Geocel Caulking Seal ant lasts so long von 
may never have to caulk again. It's a unique 
elastomeric copolymer that penetrates into 
cracks to seal out water and weather like no 
ordinary caulk can. 

Geocel adheres to virtually any building 
material. It stays pliable tor years ami forms a 
watertight bond that actually improves with 
time. It’s tw ice as stretchable as silicone seal- 
ants, yet costs less. 

If you have better tilings to do than 
caulk — and recaulk — the same old places, ti v 
Geocel Caulking Sealant. You may never have 
to caulk or seal that place again. Available at 
better hardware stores and home centers. 



*1.25 , Ge®*® 1 : J l*25 

REBATE F REBATE 

Send ihci coupon with the Geocel name and logo from a 1C or 
It bounce c&n ridge to: Geocel Carp* PO. Box Elkhart, IN 465 IS. , 



Limit one coupon per customer. 



¥AY 19Bt 29 





By BILL 
HARTFORD 



gmes. (Ji course, 
there's a whole 
lot more to driv- 
ing than just get- 
ting from 0 to GO 
mph swiftly and 
smoothly. If you 
want to better 
understand how a suspension that 
holds the road makes a car run fast- 
er, try reading Colin Campbell's New 
Direction# in Suspension Design- 
It's got a little high-school math and 
id goud^ solid, ea&y-to-digest book 
learnin'. It's $14,95 from Robert 
Bentley Inc. T 872 Massachusetts 
Ave., Cambridge, Mass. 02139, 



Ford Mustang prepared by Aufcodyn* 
will run In IMS A road-racing series. 



Suspension savvy 
Is In this new book. 



The Ford Motor Co. ingoing rating— 
again. The first auto race for Ford — 
Henry, that is — was just 80 years 
ago- He took the wheel of his first 
racing car and beat Alexander Win- 
ton, the Cleveland automaker. Win- 
ning with his hand- bu lit Ford racer 
impressed the public and earned 
Henry the support and money he 
needed to found his very own car 
eompany^ Once there were factories, 
factory support couldn't be far be- 
hind* and Ford Motor Co. has sup- 
ported motor sports in all its forms. 
Most recently, who can forget the 
glory days of the late "60s when Ford 
had machine* and motors at Indy, 
on NASCAR ovals 

0 and in the victory 
lane at LeMans? 
L This time around, 
I though. Ford isn't 
I out to conquer the 
I world. In its first 
I trip back to the 
I track sin ce 1970, 
J the auto company, 
through its newly 
r formed Special Ve- 
hicles Operations 
Lyn St Jama* will f sV0). will be 
rue In car No- 62 



tang that Klaus Ludwig will drive, A 
302 V8 will be fielded in the Sports 
Car Club of America (SCCA) Trans- 
Am Championship with Dennis Me- 
cham at the wheel. Ford will enter 
another 302 in the I MSA Kelly 
American Challenge. It'll be set up 
by Autodyne and be driven by the 
president of that Ft. Lauderdale- 
based auto parts supplier, She is 
Lyn St + James, & tigress on the 
track, but a gentlewoman and artic- 
ulate speaker She ll be touting Ford 
performance where the real tough 
competition takes place— in the 
showrooms. You should know, men. 
Ford has its eyes on your wives and 
daughters. Women buy a Jot of cars 
and Ford Motor Co. is out courting. 
You can’t lock up the ladies any- 
more, so see that they're as knowl- 
edgeable about cars as you are: 
Share your issues of PM. 

Blast from the past 

The racers were shipped to North 
America from England in the early 
'50s and began roaring around road 



Car quiz 

If you saw the headlight in last 
month's I&M (page 87) and identi- 
fied the car as a New York taxi, you 
were right. Well, partially. The car is 



Peugeot 60B lurbodjesel In metallic blue, 



a Peugeot &0& and. yes, the diesel 
version is being used in taxi fleets. 
The model we drove recently is the 
new turbodiesel and it's one of the 
smoothest and most luxurious auto- 
mobiles around. It's also one of the 
best looking— as long as it's not yel- 
low. Imagine, a cab designed by 
Pininfarina. Hi 



backing Mustang 
entries in three road-racing series. 
For the International Motor Sports 
Assn, (I MSA) GT series. Bill Scott 
will prepare a 1, 7-liter turbo Mus- 



Allard J2X2 la the idlest cloned classic 



1981 IMS A and SCCA events 

April 12, Gainesville. Ga {IMSA): 26, Ftirtrinto 
Ca wf { IM5A) ; Mi y 3 , Laguna Boca, &ali1 . ( IMS A[: 26, 
U™ Hock, Conn (IMSAj; 31. Lexington, Ohio 
CIMSA>. Sonoma, CUP. (SCCA); Jurw R BrwnerO 
Minn [IMSA), ftortlaod. Os. (SCCA): 21. S? Pie, 
Qua. ( 1 MSA): July 34 , D^ytaoa Bcatfi. Fla [ 1 MSA); 
12. Wstkms Glen. N V (IM£A>: II, Ume Roe*. Conn 
[SCCA) a, Sonoma, Cm liMSAj EfWurt Lak*. 
Wifi (SCCA): Augual 2, Portland, Ora <IM$A), 9, 
Brains*! , Mirwi {SCCA). 15-16, Sowmanviilo, Qnl 
[IMSAji 22-23, Eihiw* Lake. Wto. (IMS A), WatRJfis 
Gion.N.Y (SCC A). JO, Lexington, Ottof IMS A), Sep- 
tember 5, Trois-Hmareg. Quo ( SCCA'r; 20. Gaines- 
ville. Go. ( IMS A) , Oclobw 18. Laguna Sew, Cabf 
LSCC A): IS. Riverside .Call? (SCCA), Novflmbw 29, 
Daylena Bflaoh FLa [HM$A? 



circuits from Bridge hampton to 
Pebble Beach. To a kid who was just 
starting to maneuver a huge, gray* 
'51 Pontiac up and down a narrow 
driveway, trying not to hit the fence. 
Allards were among the most excit- 
ing cars in the world. Founder Syd- 
ney Allard died in 1EG6 and the 
marque became defunct. Recently, 
however, two old AlEard fans, in Can- 
ada formed the Allard Motor Compa- 
ny Ltd. and they are making J2X2s 
at 5309 Maingute Dr., Mississauga, 
Ont. L4W 1G6. 
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Solar-powered laser 

The device illustrated here enures 
sunlight in space and focuses it on a 
gas-containing laser tube which 
firea bursts of energy -packed laser 
beams. 

Researchers at the National Aero* 
nail tics and Space Administration 
(NASA* recently built a working 
prototype of the sun- powered gas 
laser. Its main advantage is simplic- 
ity' Sun excites the gas without first 
being converted Cat low efficiency) to 
electricity to power the laser. 




Sun-flflcltod gas lute emllt a laser team. 



Lofted into spate* solar lasers 
could help supply the space shuttle 
with power* or they could be used to 
beam energy to the Earth or the 
moon. 

Medical clues in mesterworke 

Some paintings by the 17th-century 
artist Peter Paul Rubens contain 
clues that may help doctors today 
understand the origin of rheuma- 
toid arthritis. 

The disease, characterised by pain 
and swelling of joints* has a puzzling 
history. Doctors haven't been able to 
find case histories earlier than 
about 1800. Shakespeare, who 
chronicled many diseases through 
his characters, was silent about the 
swollen knuckles and ridges on the 
wrist familiar to modern arthritis 
specialists. 

But now, evidence that the dis- 
ease existed in Rubens's — and 
Shakespeare's — time comes from a 
group of Belgian and American doc* 
tors, who found clues in huge can- 
vases on display in Antwerp. "One of 



us said, 'Isn't that a rheumatoid 
hand?' fi says Dr. George E. Ehrlich 
of Philadelphia. And other special- 
ists concurred in the diagnosis after 
examining the BO0-year-old paint- 
ing. 

When they examined other Ru- 
bens works completed later in his 
life, they discovered more advanced 
symptoms. Theory: Rubens used 
models for faces, but he used his own 
arthritic hands as standards to com- 
plete his paintings. Further specula- 
tion: Perhaps the origin of rheuma- 
toid arthritis is related to the 
growth of cities in the 1600s. Support 
for this hypothesis comes from mod* 
ern research in South Africa, Ehr* 
lich tells us, w + here more city resi- 
dents suffer rheumatoid arthritis 
than people in the country. Why? 
,r No one knows," Ehrlich says. 

Dodging spring ozone 

Airlines have their hands full keep- 
ing an obnoxious intruder — ozone — 
out of their passenger cabins this 
time of year. 

The unstable, pale-blue strato* 
spheric gas absorbs the sun's harm- 
ful ultraviolet radiation. But when 
it seeps into airliners* it can cause 
watery* eyes, chest pains, throat irri- 
tation and coughing. The problem 
can be acute in the spring, when the 
ozone layer descends in patches as 
low as 25,000 feet 

But this spring, ay-lines are fight- 
ing back, with the heip of a NASA 
satellite, the Nimbus 7, It monitors 
ozone by measuring ultraviolet radi* 
ation reflected by the atmosphere. 
For the past two months, NASA and 
Northwest Airlines have been 
joined in an experiment to see if the 
Nimbus can flash warnings of ozone 
patches so that pilots on domestic 
flights can skirt them. The option to 
this warning system is not attrac- 
tive: An on-board device to convert 
ozone into oxygen costs about 
$30,000. 

X-ray microscopes 

IBM Corp. scientists foresee a new 
generation of X-ray microscopes 
that should be able to monitor the 
movement of atoms in a nerve cell 
that's poised to fire, or examine the 
structure of coils of molecules lock- 
ing in data about human heredity . 

Key elements in these micro- 
scopes are IBM designed mirrors 
which focus powerful beams of X- 
rays from synchrotrons— rings that 
accelerate subatomic particles to 



high speeds. The surface of these 
mirrors is a Dagwood sandwich 
made of hundreds of layers of car- 
bon, an alloy of rhenium and tung- 
sten and other materials. Used in a 
microscope, such a mirror would 
focus an X-ray beam through a bio- 
logical sample. Slight changes in the 
wavelength of the X-ray could be 
used to display specific substances 
such as calcium ions in a nerve cell 
that is about to fire. The^shadow'" of 
the lab specimen passes on to a 
receiver and amplifier. 




Mlrrora am made in high- vacuum chamber. 



The IBM work should provide 
another option to the scanning elec- 
tron microscope {SEM), which uses 
beams of charged electrons focused 
electromagnetic ally. SEM tech’ 
niques require extensive sample 
preparation that can distort biologi- 
cal specimens. The radiation from 
an X-ray scope may kill sample cells, 
but they should remain viable long 
enough to reveal more about the 
nature of life. n c 
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What’s best? 

Every year, a guessing game takes 
place when manufacturers and deal- 
ers of recreational gear gather for a 
look at the latest in equipment. It’s 
called the National Sporting Goods 
Assn/s annual convention and 
show. This is where sports shop own- 
ers have to bet their money on what 
we will come looking for the rest of 
the year. Will it be tennis, jogging, 
camping or fishing gear? Or will we 
stay home for back-yard barbecues, 
or venture inside for billiards, darts 
and bowling? 

Some sports — hunting, fishing, 
boating, tenting, tennis, golf and ski- 
ing — -wilt continue to be big, accord- 
ing to estimates st the recent show. 
But with prices for equipment com 
tinning to rise, the fastest growing 
fads are the ones that offer new fun 
for the money. 

One is physical fitness. Equip- 
ment that once was found only in a 
well -equipped gym is now showing 
up at home. Weights, pulleys, flexing 
machines and exercise bikes are now 
available from so many suppliers 
that it's obvious the market is boom- 
ing. And to keep an amateur body 
builder interested during potential- 
ly boring workouts, there are pulse 
recorders, ex pended -calorie calcula- 
tors, metabolism stress testers and 
even the stereo-headphone radios 
that Joggers favor for on- th e-run 
entertainment. Pastimes that work 
both inside and outdoors appear to 
be a cost-saving way to stay in shape 
without leaving home- 

R acq u etb al I and ten ni s show some 
decline in equipment sales, but soc- 
cer and softball are booming. It's 
estimated that over a million North 
American youngsters and adults 
play soccer. Up to 30 million is the 
guess for the total number of ama- 
teur softball players in the United 
States. About 80 percent play “slow- 
pitch** softball and there are rumors 
that it will be the next sport added to 
the Olympics. Equipment is inex- 
pensive, with a trend to aluminum 
bats in a variety of sixes and weights 
below the 34- inch* 38-ounce official 
limits. Some of the s low-pitch 
growth comes from women, who find 
it an appealing sport. 

Swimming, known as the ^per- 
fect 11 exercise, is increasing its popu- 
larity as an indoor/outdoor sport. 
Once you've found a place to dive in, 
equipment requirements are mini- 
mal. 

Space-age materials are improv- 



ing every thing from fishing rods and 
golf clubs to inflatable boats, guns 
and backpacks. Graphite, boron, 
magnesium, Kevlar, Cardura, Gore- 
lex and Royal ex are among the exot- 
ica used to make longer wearing, 
stronger, lighter gear. 

New trlcKt for TV 

Now that home television sets have 
been taught to play assorted games 
with add-on gadgets, Wesmar Ma- 
rine Electronics, BQ1 Dexter A ve. 
Seattle, Wash-* 68109 has come up 
with an exceptional bonus for boat- 
men. Smaller than a breadbox [only 
3 inches high, 14 inches wide) and 
less expensive than most radars on 
the market (S2,4B0J, this unit can dis- 
play activity up to an 80-mile radius 
on the screen of any TV set you bring 




on board. Wesmar calls it the Omni- 
color SR 1000, Offshore sailors are 
likely to call it one of the neatest 
devices they've seen. 

First unveiled st the Miami Inter- 
national Boat Show last February, 
the digital color radar doesn't re- 
quire a cathode ^ray -tube screen of 
its own. If you want a big picture, 
just hook up a large TV set. Want to 
check on the helmsman while below 
in the galley* cabin or head? Install 
extra sets in any location; they can 
all be hooked up to one SR 1000, And 
after you're satisfied that you + re on 
course and no threatening rocks or 
craft are ahead, you can switch back 
to watch Love Boat on the sam i 
black-and-white or color TV. 

With a color se:., the radar picture 
can be adtf us ted for bright tone* thot 
give the best visibility for day or 
night use. A built-in computer pro- 
vides a memory display that keeps a 
constant picture, rather than allow- 



ing fading between sweeps of the 
antenna rotor. Scanner rotors are 
2Vi to 6V£ feet wide. The popular 3- 
foot size, at 21 pounds, is the lightest 
on the market. Options include a vid- 
eo marker pen that triggers a digital 
readout of distance and bearing 
when it's touched to any object on 
the screen. Standard for the Omni- 
color is an intrusion alarm that 
sounds a warning over your set's 
speaker when any target ap- 
proaches closer than a preset dis- 
tance. 

While radar is important for avoid- 
ing night-time or reduced visibility 
collisions, many boatmen use radar 
principally for navigating landfalls, 
running a I ong coastl ine s qr enter! ng 
harbors. With this unit* like others* 
you can ease your way along a nar- 
row channel or up a winding river. 
And with the Omnicolor, you can 
also videotape the passage and play 
it back later. 

Collectors 1 Items 

For knife owners and shoppers alike, 
a new §5,95 volume from DBl Books, 
1 North fie Id Plaza, Northfield, III. 
60093, is available. Knives *S1 covers 
1 ,700 sources of knives and informa- 
tion, 400 custom makers and 1,200 
retailers, plus articles on knife mak- 
ing, selecting and collecting. Rem- 
ington's 1981 Sporting Arms and 
Ammuniti&n catalog charts the se- 
lection of guns and cartridges for 
each specific use, with information 
on just which calibers and bullet 
diameters can be used interchange- 
ably. It's free at gun dealers or from 
Remington Arms, Bridgeport, Conn. 
GG602. 

Notable dates 

May 11 to 17 is National Fishing 
Week this year and May 29 to 31 is 
Sea Heritage Weekend. The week- 
end will be observed with a sea 
music festival, dory races and an 
annual fish fry at the Mystic Sea- 
port Museum, Mystic, Conn. Hi 
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AFTER 2700 MILES, 



MY MARKER WAS ABOUT THE ONLY 






It was mid-June when Ken 
Heskestad left (he Seaweed 
Yacht Club in Stony Point, New 
York, to begin his odyssey in 
a little 12-foo( Avon inflatable 
boat, powered by a Mariner 
25 hp outboard. 

Twenty-seven hundred 
bone-jarring miles. 23 locks, 2 
punctures and 3 months later, 
Ken motored “Inflation 1“ back 
up the Hudson River toward 
home, 



Total maintenance forthe 
trip: 3 spark plugs and a new 
prop to replace one that was 
destroyed when he ran aground 
in a fog. Ken says, "Someday, 

I'd like to retrace the old Viking 
route back to Bergen, Norway. 
Whatever it is. the outboard will 
be a Mariner. 1 ' 

Mariner outboards earned 
a reputation for outstanding 
performance on 4 continents 
before they ever came to North 
America . A nd as more of them 
are getting around, so are stories 



like this one, These remarkable 
outboards from 2 to 200 h p a re 
proving they really are better 
in the long run. 

For a catalog write Mariner, 
Dept. PM5. 1939 Pioneer Road, 
Fond du Lac, Wl 54935. Or 
call toll-free 800-558-9758. In 
Canada, write Mariner. 1 156 
Dundas Hwy., East Mississauga, 
Ontario 
L4Y 2C2 



BETTER IN THE 
LONG RUN. 

MRRim* 

OUTBOARDS 

A BRUNSWICK COMPANY 



THING IN ONE PECE." 

Ken Heskestad, ranker man, Mew City. New York 
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J* and A-cars fit the wings 

GM's J'Cars — subcompacts with the 
interior room of a compact— are 
lined up in the wings, awaiting their 
cue to dance on stage. They feature 
a conventional pushrod. LSUite'r. 
four-cylinder engine that generates 
an impressive 85 hp at 5J0O rpm, a 




Chevy's new Acer will be cal Fed Celebrity. 




Pontiac's J-car will be called J-2D00. 

long 101-inch wheelbase for comfort- 
able ride and rear-seat accessibility, 
standard power brakes* side-window 
defoggers and reclining front bucket 
seats. They also have a unique semi- 
independent rear suspension with 
conical, variable-rate springs, Che- 
vy will call its J-car Cavalier: Ponti- 
ac, J-2GOO and Cadillac. Cimarron. 
Look for the full story on these 
important new entries next month. 

Hoping to attain bettec overall 
quality. General Motors has delayed 
introduction of its '82 CamarivFire- 
bird aporty coupes and front-wheel- 
drive (fwd) intermediate A-cars by 
two months, to November of this 
year* 

The spurt coupes shrink in overall 
size, but retain their current interi- 
or room, rear-wheel drive and. above 
all, sexy looks and exciting personal- 
ities. Engine choices will range from 
& 2.5-liter Four to n fuel-injected 5.0- 
liter VS. The A-ears, spinoffs from 
the successful compact X-cars, will 
replace the Chevy Malibu, Pontiac 
LuMaiis, Olds Cutlass and Buick 
Century, and will also feature stan- 
dard four-cylinder and optional VG 
engines. 

Pontiac d rops its full-size Catalina 
and Bonneville this fall, but a new 
mid-size four-dour on the rear-drive 
Grand Prix platform will inherit the 



Bonneville name and position in the 
family-car pec king order. In keeping 
with the European image the divi^ 
sion is seeking, its new fw r d mid-size 
car will be called A-fiOUO and the 
compact IX- cat) Phoenix may be* 
come X-SOQO, 

Chevrolet will keep its full-size 
Impata and Caprice for now, as well 
as the mid-size Malibu wagon, but 
the rest of its Malibu lA-carJ line 
yields to the new X-based front -driv- 
ers. Tentative name for these is 
Celebrity. Sounds positively Japa- 
nese. 

Delayed ever more are the fwd 
full-size (B-carJ and intermediate 
specialty (A -special) program? slat- 
ed for e 33 and %i, respectively. The 
former replaces GM's rear-drive 
large cars ranging from Chevy Im- 
pala to Cadillac deVille; the latter 
retires the current Monte Carlo, 
Grand Prix, Cutlass Supreme and 
Regal personal coupes— but not un- 
til six months later than originally 
planned. Also shoved back half a 
year are downsized and redesigned 
'84 tnow '84VA E-car (Seville) luxury 
models. 

Ford future models 

Ford is still scrambling its future- 
product plans in response to corning 
market demands, what GM and oth- 
ers are planning and, of course, how 
much money h available for new- 
product investments. 

Right now, it looks as if the cur- 
rent full-size Ford LTD and Mercu- 
ry Mar quia will get the as after '82 
and won't be replaced. But their 
final year will be the first for un all 
new downsized Thunderbird/Cou- 
gar ( h 83) and a fwd Fairmont/ Zephyr 
replacement f83*A) based on a 
stretched E&cort/Lynx platform. 
New this year, the Granado/Cougar 
four-doors will shrink and go fwd 
about mid -'85, The sporty Mustang 
and Cougar get restyled for '83 and 
again three years later, but will keep 
their current size and rear-drive 
configuration. 

Along about 'KG will come an all- 
new series of fiberglass- bodied mi- 
cro-mini commuter cars to compete 
with GM’s '83 P-car and *84 S-car 
two-seaters. 

Onee General Motors has tested 
and proven the tiny-c&r markets 
Ford hopes to move in with 1,300 to 
1, 600-pound micros in the 75 to 85- 
mch-wheelbase range. They'll offer 




chokes of two- or four- passenger 
capacity, three- or four-cylinder en- 
gines (gas or diesel) and five-speed 
manual or four-speed automatic 
overdrive transmission. Fuel econo- 
my target: 50-60 mpg ctfj/. 

Chrysler far 82-83 

Despite its much-publicized finan- 
cial troubles. Chrysler is well along 
toward finalizing a top-line. Chrys- 
ler-brand K-car for '82 introduction 
this fall. Mechanically identical to 
the Plymouth- and Dodge-brand Ks, 
it benefits from luxury-look front, 
rear and interior styling and ap- 
pointments to justify its much high- 
er price tag. Also, it may well take 
over the prestigious New Yorker 
nameplate from the company's full- 
size line, which is almost certain to 
he suffering through its final year of 
existence. 

While there will be no convention- 
al, U.S.-built mini truck Lo compete 
with GM's p 82 S-lU and Ford's S2V* 
Ranger for a few more years. Chrys- 
ler will have a VW-Iike Omni/Horizon 
fwd mini. Essentially an O^H sport 
coupe <024/TQl) from the doors for- 
ward. the little pickup ha* a box in 
back supported by leaf springs and a 
rigid axle. It may be ready for "82 
introduction, budget permitting, 
but could be delayed to ’82 or later. 
A K-based pickup, more serious than 
sport v, is also in the works for *83 or 
' 84 . 

Still another Kn?ar spinoff is the 
future family-car series being pre- 
pared to replace the Le Baron/ Diplo- 
mat lines for "HS. These roomy and 
luxurious stretched Ks will be com- 
parable in size to the German Audi 
5UU0 h but will cost much less. When 
sporty coupe versions also replace 
the Cordoba/Mirada (a year or so lat- 
er), these will be the largest cars 
Chrysler will build. m 
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Your complete world of 
trailer towing systems 



r V 


/ Q 




^ L “ 













U-l laul, the company that wrote the book on 
trailer lowing, introduces you 10 a complete world 
of trailer lowing systems U-HauJ Hilch World 

Discover ail -steel custom hitches for all makes 
of cars, trucks and motor homes. Regular and heavy- 
duty hitches underear receivers For towing any 
type of trailer, for any kind of purpose Hilch World 
helps you select the system that is right for your 
towing need 

SOLD AND INSTALLED 

Hitch World provides fast professional insial- 
lation A technician installs your hitch while you wail 
Complete your towing system from a world 
of towmg accessories. Brake and sway controls, wiring 
lighhng hook-ups transmission coolers tow bars. 




bah mounts, hitch baii3. mirrons, end err shocks. 

Hitch World is open 7 days a week tot your con 
venience with over 1.200 focal ions throughout 
the U.S and Canada. 

Look for U-Haul Moving and 
Storage Centers displaying 
the Hitch World sign Or 
find us in the White 
Pages under U-Haul 
Moving Centers Hilch 
up with the leader 
U-Haul Hitclt World. 



Hitch World Has 



Wrilc t'i>r tour Irii4 Milch 11 < '■ i‘ 

Oinuirfrn^ul F Pr> Bi Kh 150! PIvmsHix A! i^ifia 1503® 









Pall Mali 

Light KXfe 



10 mg. tar 0,8 mg, me. 



Leading filter 85 



16 mg. tar 11 mg. me, 



Lowest brand less than 0.01 mg. tar; Q00?mg- nie. 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



Id m’lar, 0.8 mg. nitorm? av, per tigaretle by FTC meted. 








QUESTIONS ANS'&ERED 



Condensed condenser 

jVom 1 fit' my vacuum-cleaner attach- 
ment a ean property rietin tin' con- 
denser 1 it mi r J-tft'ar-nhl St’ti rtf rifriil- 
e>vtor r The ctinden»er it* located if r 
tht bot toot of the cabinet. It'&hurd to 
reach arid pets dirty /aft. i ** tbefv 
Some sort of Vacuum titfarhtneut that 
/ tan 3 t ttt do the job? — C. Andrew, 
Salem, ioica 

We know of no attachment other 
than the familiar long-spouted noa- 
ale made for most makes pf vacuum 
hose. You might try btmciwj instead 
of vacuuming This ts what many 
servicemen do. You can use a bicycle 
pump, Study the situation: Perhaps 
you can rig a tool, using a dowel and 
a small brush. Maybe an inventive 
PM reader Isas solved this problem 
and will share his technique. 

Burned toast 

t hare a Sunbeam toaster that had a 
aim rf iu if, / repaired the tshoji. but 

aft j r the fan xter it lit not turn off. Th$ 
only miff to rt/op tf in tt j pull the plug. 

The toaster got# dote a f he Wtty if* 
supposed to* but will not release. Of 
course, this burn* the bread. Hope 
you cun help. — Frank Cbatupa J?\, 
Lougi i ieu\ HWfc. 

J Suggest two possible places to 
check before taking the toaster loan 
authorized repair facility. First, 
check the thermostat. It might he 
rubbing against the reflector. Sec- 
ond, check the contact points in the 
thermostat. They may have melted 
together, causing the problem. 

Slow spin 

/ in tee a Ward'* Signature is-pmmd 
automatic wanker, model StK LXC 
U?£&Ad't. The irunher gum through 
the wash cycle, but the clothe w are left 
f r er# wet P // Mean# a* if the spin ixn't 
fast enough, tl'itaf void f l cause this 
and bon ' would I fix it I- — Ralph It'iJi- 
t r + Q range ¥ Calif. 

Sounds like your problem is with 
the tup seal and bearing in the 
transmission. iJver the years, this 
seal may have become distorted. 
Water may have leaked into l he 
bearing assembly, causing the lubri- 
cating oil to be flushed out. The lack 
of lubrication causes a drag on the 
transmission, thus keeping the ma- 
chine from achieving full speed dur- 
ing the spin cycle. It takes special 
tools and a lot of time to got into the 
top of the transmission to replace 
the Heat and heat ing. ] would recom- 
mend contacting your nearest 



Ward'* repair center to have this 
work done. The approximate coat uf 
parts and labor is $80. 



Soggy wash 

We hai*€ ti General Electric aufpjiinf- 
ic washer model Xo. UMV-A. H050L. 
Lately, the clothes Imtv been conuug 
out u tittle wetter than they once did. 
Can you http* ■ — Guido Quinn, St. 
Petersburg Beach, Fla. 

Look for a loose drive belt. To 
check the belt, unplug the machine 



MOTOR- 

MOUNTING 

.PLATE 



WRENCHK NOTOfi 

To lighten a loose drive belt, loosen the 
three nuts holding motor-mount! nq piatp; 
use one hand to pull forward on motor 



and remove the back cover. You will 
see the motor, water pump and 
dutch assembly in one unit in the 
lower left turner of the machine. The 
d rive belt goes around the motor and 
transmission pulleys. The belt 
should have about u V^irr deflection 
when you push it with your Anger. 
To tighten the belt, loosen the three 
nuts holding the motor-mounting 
plate to the machine. Pull on the 
motor with one hand ami retighten 
the three mounting nuts with the 
other hand. 

If this doesn't solve tlie problem, 
you may have cluLth trouble. I 
would advise calling an authorized 
GE service technician to check the 
clutch. 



SERVICE TIPS 

The cold winter weather has left os lor another 
year This means mas the ^conditioning sea- 
son isn't too far ofl If you are in ihe mar kei lor 
an airoondmorter, here are a Tew helpful buymg 
hints, supplied lo us by Whirlpool Corp 

1. Always check I ho energy ollftciancy ral® 
(EERjcl mo model you plan (o buy— the high- 
er the better Umts of 7.5 or higher are consid- 
ered ftigh-oHkCiancy modal*. They may cost 
mace now, bul ihey will cosl less in the long 
run 



2. Shop early You'll see a betlar sel&cftcm 
qI makes sad models, tf you choose a s^e or 
model chat's no-i in slock, you may be early 
enough Id order and receive it before the sea- 
son begms, 

3. Make sure you have the right £tze pmi for 
your needs Units (hat are loo large for an area 
will cause Ihe temperature io drop loo fast, and 
shut oh before removing Iha moisture The 
resell is a cold, clammy, uncomfortable room 
On me ocher hand, a too-small unit can'l cool 
Ihe area and thus wastes electricity 

You should know ihe size of the area io be 
cooled when you go lo buy. Multiply room 
length by width by ceiling heigh! (in feed ro get 
the cubic leet or space lo Os cooled 

Count ihe windows in ihe room. noting their 
dimensions and type o< glass (single pane, 
double pane or srojm windows} Note the num- 
ber of windows facing each compass direclmn 
and whether or no! any ci ihem are shaded 
dunng me day Also check the type of wan can- 
siruction in your house. 

By having all Ihis information handy, you will 
save time In me store 

4. Prices may be lower earlier in the season . 
if you wan till mid-summer, when lemperaiures 
are high, prices probably will be high, too. 

5. Examine the electrical wiring in yout 
house io be sore it can handle me load which 
will be imposed by an airconditioner Check to 
see mal there r5 fin Outlet Close to Ihe window 
where the unit will be installed. If yoir have any 
doubl, it's be si lo have an el edr ical check 
made by a licensed electrician 

G. Insolation of a n ew alrcondihoner is best 
done at Ihe beginning of Ihe season. Many 
dealers will deiay delivery of a unit bought ear- 
ly, at oq charge, unlil Ihe season begins Most 
dealers can arrange installation lor an addition- 
al charge, so be sure to ask about 4 before you 
buy 

II the uni! you buy isn’t lOo heavy, you may 
warn to inaiair ii yourself and save (his charge 
In most cases, installation Ls simple and 
requires hnte lime. 

ENERGY-SAVING HINTS 

were are six energy-saving hmis for your dish- 
washer irum the Soap and Detergent Assn 
(SOA): 

M Load lha dishwasher according to the m3k 
fir's IfiStmcliOns U? achieve the best pOSSibie 
results 

■ Use (ha recommended amount of dete^ 
goni 

M Operate ihe dishwasher only after a Ml 
load has accumulated 

■ Use a shorter cycle if ifs suiloble ior (he 
amount of residue on the dishes 

■ Turn oil the hoi alf during me dry cycle it 
water spotting isn't a problem 

■ Run the appliance du ring oH-peak hew rs for 

ihe local electric demand N 



H pau d QLtOStHW abt?gi sny ^ppiiancB, JfenCf ir. 
atortg Wnlh iflr? ffKKfcJ and serial nymMrv, (o flppb' 
ar?ce Curve, Popvidf woc^flrwcs, irFesr sr 
New ycrt r iV Y POTTS ScYjy, Cur leire^ cermof be 
answeneef ir?[Awdl>afly Pmbfcmi oi wrdt inrenesr wut 
be discuss ed rb.-i totirm n 
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Capture a million 

save noo 

RCAus best color 




.^hcrc never been :i better 
time to videotape your little girls 



birthday. New Years Eve, a beautiful 
woman, or any of the once-in-a- 
lifetime events you live. 



Introducing the new 
RCA CCOia 
The state of the art in 
home video cameras, 

A versatile 8.? lens is standard 
So von can videotape your 
daughter's birthday smile t as i 

dose as 4 inches). And tiro- J 
speed zoom lets you switch to m 
wide angle party shots at the I 



memories and 

with 

video camera. 




uutonuiiie iris adjusts the proper 
lens setting 

You con even record .sound with a 
htttll-in microphone. And monitor 
It tli rough an earphone jack. 



And. no matter whal events von shoot on 







WeVe mode 

the earn) 

our best 
camera yet. 

And new we've 
made U more affordablc. 

During HC As Save X Shoot Spectacular von 
can save SIOO un I he CCOlO-in a cheek diicclly 
(roni RCA. And you can save S7S on the CC'(XI7 
mtxk‘1 camera and S5t> on the C'C .'005. too 
Its all going on now i h tough June 7 at vour 
participating KCA Dealer Save now during IK'As 
Video Camera Save X Shoot Spectacular And save 
a million memories fur vears to conic. 



Save $100 

i.. _ . 

''u 

MUJ llOW. 






videotape, an automat u fade bn (ton gives vou 
smooth. professiotiaMook i ng transitions 
between scenes. 



The camera for 
most VHS systems- Including 
RCA's best 



The CCOJO is lightweight, portable and 
comes with a tortipatibilitif steitch that 
Ices you use it with RCAs Convertible 
SclectaVision Video Recorder — or most 
any other VI IS system. So you can shout 
almost anywhere, anytime or anything. 



ni 



i m hi i 
Im 



4Ul fr I ]| | M3 | 

nuni tJ: -tt-Jt 

in Mi ,"Vp I ("L I l 

[>n\r 

ladjuviapcilis 
IndMiui -to JO I 





Battery ★ Alternator * Regulator ★ Carburetor ★ Ignition 



The Amazing Electronic Brain 
with Instant L.E.D. Readouts! 



The Only Car Accessory Detroit Left Out! 



Have no more fears of being stranded because your car battery is dead. 

With our solid state Car Computer you can test the condition of your 

battery yourself, in seconds, at any time, even if you’ve never 

changed a flat tire. Simply plug this pocket-sized “brain" into 

your cars cigarette lighter and you'll get instant readout 

as to the condition of your entire electrical 

system: battery (weak or strong), alter- 

nator. regulator, carburetor and igni- 

tion. Major auto companies have -- ^ 

computers in their repair ^^0^' ^ 

shops for just this purpose, C * ^ 

How you can have your ^ 

very own Analyzer, 

and its all computer- ^ 

ized with LED read- ^0 

outs. Ho mechanical 1 * 

parts to cause trou- ** '.mk * 

ble. Vou never have to 7 - ' 

rely on unreliable me- 

chanics again. With 

our Car Computer you 

know if you really do need 

a charge or a car battery; and 1 Youmusl 

you II know it conveniently in ad- ficd with th 

vance. Stores compactly in your glove checks your entir 

compartment. Ideal for cars. vans, send it back anytime in th 
campers, trucks, immediate refund of your p 



||r Amazing 
& 5-Year 

Moneyback 

Guarantee 

You must be completely satis- 
fied with the way Car Computer 
checks your entire electrical system or 
send it back anytime in the next 5 years for an 
immediate refund of your purchase price 



j 1 98 1 ME A. Inc. 60 1 2nd Ave Suit 706 J'tew Vork H Y 1 001 7 



I Maximum Mall Mart Dept.TM\ll )6 

P.O Box 24-61 . Grand Central Station, Mew York, M.Y. 10163 

Oenlh:m<yt Enclosed please < ind my cheds or money order tor $ 1 2.95 plus ? 1 .50 p£j h N Y. residents add sales tax 
Please rush my Car Computer which \ must be completely satisfied with for ihe next h yea-rs or 1 can return it for immediate 
refund of my purchase price. 



frame , Address 



City, , — State — £ip 

fC odt #B7tt 





Take 4 selections 
for only $ \ .QQ 

. . . up to8 books! 



1242 



(values to $B7. 75) 



a i« a 



Build it, fix-it, d o- it yours elf . . . and save up to 75% on hundreds 
of info-packed volumes, PLUS special Members’ Bonus Benefits! 

a 1323 1 IBB 

„ u*isn.!#!i Utisia.aa 






1215 

aMii-tui 



VOl'N r>u ?- A r M ore ho oks to pi ck from 

HOME ^..vtch | • The Familv Handvman Handh 



1 .1*1 £26 All 

|2 val. Jn 1 I 

1150 

iw SKfCLE 
BCILPER'S BlBil 



* The Family Handyman Handbook of Car- 
fi entry PJa ns^Projecls. L st Si. 6.95- No. 11 in 

• Filin' Up Your Van on A BudgeLSupor 

Vans, [2vol. count hs 1 1 Li si $16.90, 

No 982 ms 

How to Make Home Electricity Fr»m 
wind, Water and Sunshine. Licit £ 10.9.5 
No l \2& 

• How to Make Your Own Knives . . . 
olCti'Basic Gunsini things pit per 

12 vol. count as 1 ) List $15-90. No. mo lun 

• 77 Furniture Pro jeoLt Yon Can Build 

List Si 5.95. No. 1122 

■ How to Build Your Own Tennis Courl 
Outdoor Projects for Home and Garden. 

paper 1 2 voi . count eft 11 ,1stSilL90. 

No. 10891116 

* The Complete Handbook of Taxidermy. 

List $12.95. No. 1149 

* How to Make Your Own Camping & 
fi Iking Gear/How to Take Great S ports! 
Action Photos- paper 12 voL count qs it 

Li si SH . 90, No. 1014 1098 



1 IMS I 



1221 

LIsriSH 9* 



ptVWOOD 



5>***fc 



JIOl 

Lisistuk^ 



}2Zb 

List $12.95 



12.11 

M^M-95 
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7 very good reasons to try 
How-To Book Club . . . 

• Reduced Member PriciH. Save up tb75% ori iKJoks sure tt 
increase your know-how 

• SaMsfiittirin Guaranteed. All books rein triable within IU 
da ys withou t pb! Lgs t Lon 

• Club News Bulletins* Ait shout curranl ^lachnn?;— mains. 
aHerriijtes.-e>dra&— phis bonus offers. Comes 14 hme* a y wit 
wilh Juimih of up-lo-lh d- minute I itlei* yuu can pick from 

• "Automatic Order" 1 . Du norhinEi and Mm Mjjn seluchon 
'-v e i | he shipped In ymi automatically * But . .if you w u n r an 
Alternate sulecliun — ur nn hooks at all — wc'Ll follow liiL 1 
insl ruction ft you y;LvBurs thu Fuplyfdrmpnlvidd with every 
News Bulletin 

• Conlinu i ng B enell ts. ( tef a Hi vi d end Gerli f i ca 10 w|( b every 
book purchased idler Ml'iHmjj Membership obligation. ;md 
■) i id] i fy for d tscou ms on many olhw v n I u me* 

• Bonus Sped a Is. Take advantage of sales. oven tat arid 
mlded-val u e p mmol ion s 

• Exceptional Quality. All books or u first- tul* publisher's 
edit1ons.fi lied wish usefuLup404he-vniruke infL3 



HOW-TO BOOK CLUB 
Blue Ridge Summit, PA 17214 

please .itxcpi my Membership pi How-To-Book Club and 
send the 4 volume* circled below, t unHorstfmd 1h« cost of 
the bonks seleelerl Is. $1.0Q |plus shlpplng/haia riling), Ef nOl 
satisfied, I may return the books wimln ten days, wilts UUl 
nhli Ration jrnJ have my Membership uni celled E agree to 
purchase 4 or more books at reduced Club prices; during the 
neM 12 mcmlhs.und may resign .‘my limfilbRra^fEfif 



U m 1014'lOflB 1 08 1 
1 12ft iriQ/1140 1149 115fi 1180 
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Name 



IfWlllfi 1110 H32 

1210 1215 1221 1228 
11304 1122 2U82 4772 

Phone 



Address . 
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Slatu . 



Zip 



■ Valid Tip h*li rnmlrtlifri iriilj/ 1 



I'M 3fil 




YOU CAN TAKE IT WITH YOU 






Tige* - 
rMmm I £ photo 



09 T-Hescoe-r 
Jd?nrn camnr* AllJichi rl 

35mm photography 
is a& eas y au dddmg 
your camera rorexcilmg 

i- close- ups your favorite subjects 

C ELESTHON telescopes and telephoto lenses are compact and 
lightweight The modern Gelestron design means you can 
take it anywhere and have it set up and operating in minutes. 
Under dear, dark, steady skies, the amount of detail seen through 
Cetestron telescopes borders on the fabulous. As a daytime 

l — — I telescope, see or photograph ships, planes, wild- 

fife and people at incredible distances with com- 
plete clarity Apertures available from 3-T/2" to 
14*’ priced from 5295.00. Celeslror also has a 
full line of binoculars of astronomical quality. 

Send $2 DO for 32-page full color 
catalog on haw lo select and use 
a Ceieslron sol escape or lefepnaio lens 



03 rynF-rifcniJ 
BQJlAbiUfry 



(DEALER INQUIRIES INVITED} 



Celestron 



CELEBmON INTERNATIONAL 2035 CulumdiA St „ Bon 3570 PM rurtancd. CA 90503 USA 

[713) 3 78-9560 



Pipettes from straws 



I’laslxc drinking straws are good 
substitutes far pipettes, They are 
translucent, disposable and also 
cheap. L use one to make stain ami 
paint touch-ups. to forre glue into 
fine cracks before clamping and 
to blow dust from freshly bored 
holes. — P- Bwirfff 

Custom-sizing dowels 

]F FLUTED DOWEL PEG IS TOO LOOSE: 



SE a RATED JAWS 
' OF PLIERS 



BEAR DOW M 
AND ROLL 
DOWE L PEG 



IF PEG IS TOO TIGHT; 

MEfAL jS / , 

PLATE / y /f 
OR BAR A yU 
STOCK 

SAW 



If a fluted dowel h too loose for its 
intended hole, squeeze the dowel 
in the jaws of a pliers. 1 f the dowel 
is too large. roll it betw een a piece 
of heavy-gauge metal and a aaw 
table, 

— Etin'nrri f!*vh umt Vfntt frt i Caitu 

Rubber bands hold clothes 



Two or three rubber band* looped 
at intervals around the arm* of a 
slippery clothes hanger will pre- 
vent garments from slipping 
off, — liflffrr A\ JfifftoM 
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'M'HE 

MONEY GUIDE: 

who has it... 

where to get it... 

and how! 



SOLD IN EVERY STATE, AND IN 35 FOREIGN COUNTRIES, 







THE MONEY GUIDE starter manual was written by Gill Phillips, the author of the MONEY GUIDE 
Financial Coordinator Manual, The Money Market Report. The Director of Lending Sources and the 
Venture Capital Money Guide. THE MONEY GUIDE shows you way 3 of getting business capital — 
for yourself or as a business securing capital for others — by ways and means you never believed 
possible. You can make more money than you ever dreamed of, AND IT’S ALL FOR REAL! 

Millions of business capital dollars are available if you know how 
and where to get It. And the MONEY GUIDE Financial Coor- 
dinator Manual shows you all the "what’s” and "how’s” of secur- 
ing almost any kind of business capital. 

THE MONEY GUIDE Financial Coordinator Manual shows you 
how to: 

■ Locaie and secure capital for you rid F to expand a current bminai operation, ot 
as a highly paid bmness securing capital for other** 

i Locate and secure difficult venture or High-risk capital 

* Earn fee* and tommifcriun? of $ l 500.00 a day* and more! 

■ Be your own financier without ever inventing one cent of your own money 

* Over 3000 leading ioufcm n names* addresses, telephone number % 

* Everything you 'll c^er require to iccurr capital fur yourolfj dr to secure capital 
for Dthrn 

* Develop, package, market and have financial shopping centers, high-rise Construe* 
don project!, apartment projects, venture capita! and high-dak projects. 

® Make a fortune in commodities und. operate yoijF own business as a Financial Co- 
ordinator . . aEfreementlj contracts, securing high payin 
It 1 * ALL THERE, 

NO GIMMICKS, no unfulfilled promises. To 
get you started. Capital Research offers you 
the MONEY GUIDE starter manual to show 
you how you can make money and NOW1 It 
explains all the "what’s” of thia exciting 
money making profession ... a profession 
that could, indeed, make you rich! 

OUR GUARANTEE 

If you don’t agree that the MONEY GUIDE is 
worth 1000 times the cost— that it’s not every- 
thing we claim — simply return it for an Im- 
mediate refund. 



"I was pmt fnrtji *tid had blund- 
ered through net era I buninessea 
before E discovered the "magic” 
of making more money than I 
ever dreamed pouible, I made 
14500.00 tuy flrat day In business! 
$500 00, $1,000, $1,500 and $2,500 
In a da; — time and time again. 
I've received fees of $40,000 in a 
single day, and am currently in- 
volved in a transaction re present- 
ing a One Million Italia r Com, 
mission/’ 

— Cill Phillips 



GILL PHILLIPS 



WUAT OTHERS SAT ABOUT 
TIIE MONEY GUIDE 
'We w.-/r Jn ru'«d it f JS.S.OC'.HHElti i|v$ 
a rtemU* tiequllrtd bUHjQw. I3ccau?« ul 
y^ut lw]-p. ciu f riwn Vrm* fcpJH>Tnt n 

HD VP Dft Ct**] 

,r i WAtit id thank year eranp*ny tot ■ 
fiiajciiilkcjLi mnnutl. Feu alwdy In tbc 
cu\tf*sa Df ■iiAiribtt rn tl.HMuWti loan 
laekaa^' (D- IVmturl#.. WA} 

"Yuur niAnuul Ha itiEherb I Our aMtifid 
client WU it solid 12 Uiiltan" 

|ETr Ttrtb^V. 

“Tbaralt indwdif I EUttrird blot a 

xritR.II loan to ?-AVf my burirPM, *n4 ywir 

m adieu | fimiidfHj a[] the [dim-malign 1 
n«dod Id Iiav* mjr loan AppTW(?d" 

i E lininfnt™, GAI 



Please RUSH me the MONEY GUIDE Manual. I enclose *14,95 by: 
Q Check □ Money Order □ Credit Card 

Visa Number Master Charge 

Exp. Date Signature — 

Nifnt — 

Address 

City State Z\ p 

For exprti* delivery add 1 1 -70 pottage. Otherwise a Dow three weeks delivery 
In Canada, pleaae add $2.26. Other foreign countries, send U.S. dollars OT equivalent* 
Credit Card holdera nay call (616) 247-6872. Your order will be accepted and 

shipped immediately. 

MAIL TO: CAPITAL RESEARCH 
263 Mart, S,W JP Grand Rapids, Ml 4950S 
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CAR CLINIC 

SOLUTIONS 
FOR MECHANICAL 
HEADACHES 
BY 

MORT SCHULTZ 




Be picky 

/ find to have a new pickup coil 
installed in the distributor of my 
197# Chevrolet. Sine? then, the en- 
gine ha s been hard ftt start and has 
been backfiring. The mechanic who 
did the job eteears the ignition is in 
perfect shape, and hath it and the fact 
system are adjusted pruperlg, He 
admits he's stumped and needs help. 
Can you gire us some due? — Paul 
Todd i Tucson, Ads* 

A distinct possibility is the new 
pickup coil. If your mechanic asked 
his parts supplier for a high-energy 
ignition IHE1) system pickup coil, 
with out specifying the model vehicle 
it was to he installed in, he may have 
received the wrong unit. Although 
the HEI system used in all GM cars 
is basically the same, the pickup and 
ignition coils in some Uuick+Otdsmo- 
bile and Pontiac systems have a dif- 
ferent polarity than those in some 
Chevrolet!*. Ask your mechanic to 
replace the coil again. 

All In the family 

My son and l ate having the same 
t ton hie with our 1979 Plymouth Ho- 
rizons. Eve eg time we come fo a xtvp 
a f n ret 1 1 ig h f o r stop # ig n.om’f) ty i n ex 
die, HVinr hud nek- sparkplugs, 
sparkplug cables and gas filters in- 
stalled. Tinting and idle speed nre set 
properly. Can you helpf — Petal l!T/- 
tiumx Sr„ Marengo, ffl . 

According to the Chrysler Corp. 
service department in Detroit, the 
main reasons for the trouble you and 
your son are having are incorrectly 
adjusted idlo-speed and mixture set- 
tings. Setting idle speed and mix- 
ture of the ilvncun and Omni is nn 
involved process. I don't have space 
to explain the whole procedure here, 
hut it involves injecting propane 
Into the carburetor disconnecting 
and plugging the ECR vacuum hose 
and grounding the idle-stop carbu- 
retor switch. The procedure varies 
for cars having airconditioning and 
those that don’t. 

Without the use of propane, there 
Is no way of attaining a correct curb- 
idle speed anti mixture adjustment, 

4G PQPULAfi MECHANICS 



The steps involved in making the 
adjustment are listed on pages U-±5 
and of the 1S*7U Horisum-Ornni 
service manual. Instructions also 
apply to 1080 and 1081 models. 

Five Mill get you four 

/ have a 19?& Dataim JlflGX with a 
five-speed gearbox l t'a virtually ioi- 
possible to shift into second gear. I've 
returned the ear to the dealer three 
limra for adjust went, hut this hax 
failed to solve fh# problem. Please 
help.*— Frttn Rodgers. Sorth Baby, 
ton. X.Y. 

Stop wasting time and gas run- 
ning to the dealer lor an adjustment. 
This transmission cannot be adjust- 
ed. The only cure is to dismantle the 
transmission and replace the sec- 
ond-gear hub assembly, second-gear 
synchro and second gear. There is 
undoubtedly a defect in one or all of 
these parts. In reassembling the 
transmission, the mechanic should 
take some valve grinding com pmi nd 
and lap the gear-to-synchro seat to 
remove burrs that could cause *hifl- 
ing to hind after the transmission is 
reassembled. 

This problem has occurred in some 
Datsun five- speed gearboxes, hut il 
ts not widespread, ff you're still 
under warranty, you have nothing 
to worry about. If you aren't, then 
take up the matter of payment with 



your dealer, who should call in a fac- 
tory representative, 1 hope you are 
on record as having reported the 
problem before the warranty ex- 
pired. if it has. 

Chickens come home to roost 

Juxt want pun to knot* your Satur- 
day Mechanic article uu servicing 
EGR systems f page id, June *#Ql 

Solved cl fipjg/rmrv problem for me 
with tit ff 1979 Snub* nl, / decided to 
fallow your i tost ructions because of 
engine performance problems my 
dealer couldn't resolve. 

First, 1 checked vacuum hoses for 
do mage a ud correct mwf t ng* So fn ta- 
ble there. Then, us you suggested. f 
removed hoses and proceeded to (dug 
each one of them, in turn , using n 
punch. Well, / couldn't get the punch 
into the hose to the EGR valve 
because of a small steel bull, about the 
size uj a HR. which had been inserted 
in the hone. 

f removed the hall and found that 
the EGR wouldn't hold vacuum. The 
only tray that hose could haw gotten 
plugged is by a dealership mechanic 
having plugged it. I called the dealer 
and threatened to take the mutter to 
the GM regional service office* Af this 
points be told me that the emissions- 
control system of mg car teas covered 
by warranty for iojyy} miles, and he 
would be glad to install a new EG R 
mice, shirk costs SiO.frer of charge. 
The new EG ft valve straightened out 
the l rouble and my car now runs 
giTul. 

Tm satisfied to let matters wst 
with th* dealer, but / wanted yon to 
know that I think you do a very good 
job. Thanks. — Larry R, Hcistand, 
Henderson, Ky. 

Thanks, Larry. I'm printing your 
story because lt h s u good one for 
readers lu keep in mind. A had EGR 
valve will make an engine idle 
rough, stall at idle, run rough on 
light acceleration stall on d^cetera- 

\otn IQ &*ge 



Cool sight 

While lirsl cranking your afrconditianer this spring, look 
into ins sighi glass to see i 1 mere is ample refrigerant lor 
the summer in most tars, the glass is on top pi the 
receivef-dryer In other cars, it is in ihe 
hose between Ihe condenser end expan- 
sion valve 

With compressor running, (he sight 
glass should look empty When cold 
airis circulating, rerrigeranl is ample If 
no cold air is circulatirg. the system 
may have to checked tor teaks, 
repaired and tilled II bubbles appear 
in (he glass (ho system needs more 
reln^eranl and should be checked lor 
a leak. 





SPACE STATIONS 











CAR CLINIC 

from pagfl <i6) 

tion or detonate. There havy been H 
number of CM ECK failure^. Plug- 
ging the vacuum hose is. not the 
answer. Replacing the valve is, 

Opening a channel 

The otherwise fine performance by 
my lp?9 Ford Ftoirmont six-cylinder 
engine is being ruined bp a problem 
no one can solve r Whenever I bring 
the cor to o mpid stop, the engine 
start# shaking and stalls* Ttro me ■ 
chan ics swear that their tests hove 
revealed no malfunction. There WNisf 
be art answer. — Hag Meyer, Glen- 
dale, Cal if. 

There is. An improperly cut air- 
horn gasket crept into production 
anti was installed on some 107£J six- 
cy I in de r Fai rmon t s, M u s t a ngs , 

Zephyrs and Capris, The gasket 
restricts the flow of air into the car- 
buretor on quick stops, which causes 
the engine to load up momentarily 
on gasoline and stalls 

You or your mechanics should do 
the following, but before doing any- 
thing. check with the dealer about 
the possibility of having Ford pay 
for the job: 

■ Remove the carburetor. Then 



take off the air horn and old gasket. 

■ Find the vacuum channel, which 
is a small hole in the carburetor 
body to the left of the fuel inlet- 

■ Place a new' gasket (part No. 
D8PZ-9561-P) on the carburetor 
body. A hole in the gasket must line 
up with the vacuum channel. If it 
doesn't,, use a vwin. drift punch tci 
make a hole, hut be careful not to 
damage the carburetor body or tear 
the gasket. 

P Remove the new gasket and use 
compressed air to blow' out the vacu- 
um channel. Then position the gas- 
ket. reassemble and install the car- 
buretor. and set idling speed and 
mixture to specification. 



Recovery discovery 

My son can*t keep coolant in the 
recovery tank of his 1978 Chevrolet 
Monza. Yet we caraY find a leak art^- 
We've- flushed the system^ 
replaced the thermostat and installed 
a new radiator prepare cap. After a 
few days, the recovery tank is empty, 
but the radiator is full. Where's the 
coolant going f — Herbert Brieiiey , 
Hatehidlle, Mass, 

Assuming that the recovery tank 
isn't leaking, maybe your problem is 
the same one Fred Soiling® of Tuc- 
son. Arise., had. 

41 Lf the .coolant level in the recov- 
ery tank is maintained as described 
in the owner's manual, the heater 



Tape Ups 

Two PM readers have rape on iheit minus Jhig 
month. Each suggests a splendid idea you may 
wanl lo adopt 

■ M Wewline of Hell&rtown, Pa , wraps rape 
around ihe shaft ol iho lour-way lirtj-wreneh 
sackei that Jft& ihe wTee! lugs of his car This 
Quick identification method eliminates the need 
of having ra lest each shekel on Ehe lugs until ihe 
conrecE one is found. 

■ Carl Ruh of Fort Mucheil. Ky., puts & skip oi refteotive lapo on 
all his lools Seems that Carl works on his iractqr or car at nighl, 
often in a iieki where (aote gel Iose. The beam of has fta&hlaghi 
ma^es lools stand out Fke a full moon in a clear Kentucky night sky 
when it hits she tape. 




Stick, Seal and Save 

l j With MACCO. 




3ave inside, outside, all around your home with Macco 
adhesives, sealants and caulks. Improve, beautify and 
protect Increase energy. savings. Have a summer-cool. 



winter-warm home. Save with Macco 
famous Liquid Nails' construe lion 
adhesives. Super Cau/fr' in 8 great 
colors Macco Clear? the invisible" 
cau* Plus other useful products like 
Gutler-Tite? Liquid Seat' -Tub Caulk, 
and more Put Macco stickers, 
sealers, and savers to work for you. 



SBB 



^fir 



MA CCO A DHtStVES 

&CM COfT^a^/lTiON WlCftLIFFf; 0^0 44D93 






may rupture," Fred writes* t4 l hgve 
Kfld to replace my heator H and I 
know of several other GM owners 
who have replaced theirs because of 
trouble with the GM cool am- recov- 
ery system. All of us had been filling 
the recovery tank to the coLi>-leveI 
mark on the tank. 1 ' 

Fred became aware of trouble 
when he noticed coolant dripping 
from the heater case of his Vega. He 
removed the case and found the 
heater had ruptured. 

u Fortunately. I did not have the 
heater on," Fred continues, "But my 
friend wasn't so lucky. One day, with 
the heater un. he smelled antifreeze. 
Investigating, he found an inch- 
deep puddle of coolant mi the floor of 
his Corvette* 11 

According to Fred, the siphoning 
process of the recovery system 
doesn't work in correct proportion to 
the ejection process. When the radi- 
ator cools off, it draws in more cool- 
ant from the recovery tank than it 
expels into the tank when it fc s hot. 
Someone who constantly fills the 
recovery tank to make up for the 
drop in level is only adding more fuel 
to the fire, so to speak, by allowing 
the radiator to overfill. 

Fred says excessive coolant in the 
radiator causes extraordinary pres- 



sure on the heater and heater hoses. 
Early evidence of this pressure is 
often seen as coolant seeping past 
tightly clamped heater hoses. 

Fred's solution is to check the cool- 
ant level iin the radiator with the 
engine cold. It should be 2 inches 
below the neck of the radiator* If it 
isn't, drain it until it is. Then keep it 
there. 

Every few months, do check the 
radiator and add coolant, if neces- 
sary. In other words, forget about 
checking levels on the coolant-recov- 
ery tank. 

Negative response 

/ have a Dodge WjOG pickup 

truck. Its plastic gas tank has devel- 
oped q leak in- an ewg-to-reach »pot. 
Can you felt tm bote to repair it?— 
Jon IVrWur. Cart Me, Iowa 

Nope. Motor Vehicle Safety Stan- 
dard 301 stipulates that it is illegal 
to repair plastic gas tanks. Your 
only choice is to install a new one. 
Sorry. 



GOT A PROBLEM WITH YOUR CAR? 

Ju si as* War abour rt Sertd you? aoeittoa ro- Jfra Car 
OifHC, Pdfr/tof MGd^rtwM:, wear 57th Sf . 

York, N.Y tOO? 9. rtfflrfs telTws cannot bs arartweef 
tfemj tfi&f art vf$e<rQt*l AnflsffliE mtt 
tie pt/tifishtitf ifr a e^nlf? 



SERVICE TIPS 



M Ford Mpior Qo. lelis us there may be a vac- 
uum leak between the base of tiro carburetor 
and carburetor spacer of some 1977 -78 Gia- 
nadas. Monarcha, Fakmonta and Zephyrs with 
200- and 240-cu. -in. engines. A vacuum leak at 
this point leans Out fuel mature and causes 
signing and rough idling. The leak can usually 
be slopped by instating flat washers under 
each carburetor retaining not and torqumg 
retaining nuts 12 lo 15 ft.-lb. washers should 
Pave an inside diameter of in. and be Win 
thick. 

■ If your 1901 Chrysler K^car makes a growl 
at low speeds, don't panic Check io see wtiat 
kind of tires are on the car. If they are Goodyear 
Viva IrbergtasS' bailed Urea, the growl is nor- 
mal, According to Chrysler, growing noises 
are caused by ’aggressive tread design which 
offori Increased Erection and improved han- 
dling characteristic^.' 11 

■ GM cautions that starling -aid 1 lurds. such as 
ether or gasoline, /nnsf not be infected into the 
air-intake system of cars and if moke having die- 
sel engines. Tbesr use wtil causa ‘severe inter- 
nal engine damage." 

■ Ewe Keys to Better Tire Mifaage and Safety 
is Ihe tflte of an informative pamphlet you can 
gel tree Oy sending a self-addressed, busi- 
ness-sized envelops [p Keys, Tire Industry 
Safety Council, Bo* 1901, Washington. DC. 

20010. m 
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"As a Carrier dealer, 

1 have to live up to mv 
reputation as a heating and 
cooling expert. So you can rely 
on me to pay special attention to your 
energy and comfort needs. 

'Whether you're adding a unit to your 
home, or replacing one. I’ll handle it with 
Carrier. I'm trained to select the unit that 
will save you the most money. 

“Like the Year-round One. A high- 
efficiency heat pump air conditioner. It 
coots, heats ana saves you money all yeai 
round. And operates like this; 

"IN HOT WEATHER, the heat pump 
Functions as an air conditioner to give you 
economical comfort. 



"IN COLD WEATHER, the heat 
pump reverses, adding heat to your home 
to keep you warm at low cost. 

"With the rising cost of energy, you 
need more than a lair-weather friend. Call 
me. i‘m in the YeJIow Pages under Air 
Conditioning, Heat Pumps, or Heating. 
You II have Carrier, the Year-round One, 
and me. Your Energy Allies™," 

Kffl UNITED 
Fll TECHNOLOGIES 



AIR CONDITIONING 








5 shop'toois* 
you can make for 

yourself 



Long vise handle 
for better bite 

A fter clam pine a |r .-in, metal rod 
in my vise, I found [ could not 
apply enough pressure to hold it 
steady for threading. As a vise han- 
dle works on the lever principle, 1 
extended the 1 overage on my vise by 
removing the short handle that 
dime with it and adding a longer 
handle J made myself. 

i started with a i-r-in.-dLa. cold- 
rolled steel rod cut to a length of U.\ 
in, from an extra socket-set breaker 
bar. Tap 8-32 holes in both ends of 
the rod* in. deep. To tap the holes 
straight. 1 first drilled entry holes 
with the rod in my lathe chuck 1 
then started tapping each hole with 
the tap in the tail stock spindle and 
turned the lathe over fay hand. When 
[ wup satisfied that the hole wa? 
straight, 1 finished tapping fay hand 
with a tap wrench. 

The end caps were cut 3 in, long 
from n Vtdn.-dift, cold -rolled steel 
rod. After facing off both vnd3 t 
round over edges with a ground 
lathe bit or a file. Secure caps in the 
lathe and drill the ends at a diame- 
ter to suit the capscrew- head in one 
end and the handle in the other. 
Then center-drill through and tap 
for an 8-32 capscrew. — P, J , Ashley 





Appiy greater pressure In vise Jaw with a longer handle you can easily make yourself 
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HANDLE 

OETATL 
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CAT 

SECTION DETAIL 



LOCK SCREW 
OETAH 



ua cat- scp.tvv 
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Use original caps from shorter rod if you 
can tap handle To fit; or make your own. 



NOTE. LIT* HANDLE AND CAP t -vL'VOCl L' NUl Lt D 3 f L \ ^ TUUl 
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MATERIALS LIST — CIRC L E-CUTTING JIG 

Hvy Sl» ind frwlpfon (u ■*] 

A l ■ n i6Va " 25’^ ClMM] 

fl 3 r ,% * - II Vi" tfrap Ir^n 

Mfl S ’ W Ri bQtt. 

t*Q 

-■* » v* ■< tramp m 

Nd. 6 a W fh wctri icjHwd 
20 trt^Lrii 

^2 > ^ y r strap irgn 
fej 1inmh*ng <Lgil. art lrx«3 

'■*•30 ■ 7 Aw" fftjvrtCfl 
J' Jofg«n»(n hoJadwi cUmp ^A^islaMi 
C>3mc] Ca . 41t ?+cftfi Ashanti Amb 
Otagd, III. m&i 
UK : OWJUftS ^ifrtith 



der. Make sure the nail is perpendic- 
ular, After the jig has been given 
several coats of urethane varnish, 
instalUhe clamp and pivot slide. The 
Jorgensen hold-down clamp comes 
with the bolt, nut and cotter pin. 

To use the jig T secure the base to 
the saw table with C-clamps, Make 
initial cuts with the workpiece held 
firmly by the clamp and your left 
hand. After each cut. rotate the 
piece about 60® for the next cut. 
After two full rotations, remove 
clamp and hold the piece firmly by 
hand as you rotate it into the blade 
that is locked in position, 

— C*E. Banister 



Circle-cutting jig 
for radial-arm saw 

A t first glance, you might not 
believe you could cut perfectly 
true circles with a radiaharm saw. 
The procedure is not uncommon but 
this jig lets you cut circles as large 
as 32- in. diameter. One advantage of 
a radial-arm saw is that you can cut 
circles from thicker and harder 
woods than is possible with a band or 
sabre saw. 

Start with a Vi-iri. piece of birch 
plywood cut to the dimensions spec- 
ified. Rout the dadoes and grooves 
for the pivot and clamp tracks— 
deeper cuts first, then the cuts for 
the strap- iron runners- 

Round over the edgea of the strap 
iron with a fine-tooth file, Attach 
pivot runners with countersunk 
fiat head wood screws and clamp 
runners with llathead machine bolts 
and Teemits. He sure no metal edges 
protrude above the jig and that all 
metal filings are cleaned away. 

Bore holes for the Teenuts in the 
pivot track and install the nuts. Cut 
the slot in the pivot slide and drill 
the hole for the 3d finishing nail. 
Insert the nail in the hole and sol- 



Initial cuts are madt with the workpiece 
firmly heid down with clamp and left hand. 
Hand la removed above for photo clarity. 

Evenly cut circles are produced in a few 
minutes. Final cuts art mads with clamp 
removed and workpiece held by hand. 
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Slock cut '/i* in. square mounted in lathe Use the jtg to cut tquira stock or reduce 

chuck. End should be rounded slightly, Isrper dowels 10 the desired diameter. 




After stock is mounted In a lathe chuck, the 
Jig la moved aJowly toward the head stock. 



Dowel cutter 
works with lathe 

( needed some Vs-in.-dia. dowels one 
day when the lumberyard was 
closed, so 1 decided to dcaign and 
make my own cutter. You will prob- 
ably find all the parts you need in 
your shop. Once the cutter is made, 
you can make dowels from Vu-in. 
square stock, or you can cut large 
dowels down to the size you want* 
Make the jig from l^idn .-square 
hardwood stock. Bore a V»-jn, 
through-hole* then counterbore a ^ 
in, hole V* in. deep. A saw-blade kerf 
forms the slot for the cutter. Note in 
the drawing that the cutter edge 
must be on the centerline of the 
through-hole. Be sure the kerf is not 
too wide as the fit must be tight. 
Bore and tap a hole for the machine 
screw. 

To cut dowels, lock the stock in the 
lathe chuck and feed the stock into 
the cutter as shown above- 

— J2, Jiichnowxki 



Handy holder for 
bits and taps 

T his easy-to-make holder for your 
taps and bits attache 3 to your 
drill-press column for quick use. It 
holds taps and bits of the same size 
and can save time and energy, as 
well as reduce mistakes. 

First, cut a hardwood block to the 
size shown in the drawing and bore 
three slightly oversized holes to 
accommodate a straight tap, a taper 
tap and the corresponding twist 
drill. Then cut the tinplate to size 
and bend it around the block as 
shown, leaving a te-tn. flange on the 
top. If you have trouble finding tin- 
plate, just flatten a large tin can 
such as that used for coffee. 




Tap arid fell holds? ittacfiei io grill-pma column, keeping complementary tint log<rth*r. 
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Finally, nail the tinplate to the 
block with Vi-irt. brads and hang it 
from a strong permanent horseshoe 
magnet placed on your drill-press 
column or on the side of the table. 
The flange will prevent the block 
from slipping when you put a tap or 
drill back in. 

A number of these blocks should 
be made— all the same size but with 
different-size holes to accommodate 
different taps and bits. Then you can 
make a suitable tray anti have a' 
modular tap and drill storage sys- 
tem. The proper block is simply 
moved to the drill press when you 
need it* 

The same idea can be applied to 
other drill-press hardware! especial- 
ly for mass-production jobs. Router 
bits for a spindle adapter can be kept 
in groups of three, as can mortising 
bits and chisels. You can also make a 
blank for a drum sander* hole saw, 
small center punches or whatever 
assortment of drill bits you might 
need . — Walter B. Burton 




eoflf holes 

TH HOUGH SLOCK 
TO SUPT 



1/ 7" &GAOS 
E4R4O0! 



Time-saving lathe 
duplicating holder 

I t seemed to me that 1 was spend- 
ing too much time repeatedly 
picking up a lathe model when I 
needed to measure it with calipers. 
This holder is so simple that its use- 
fulness may not be clear at first, but 
if you do very much duplicating, 
you would be pleasantly surprised 
by the amount of time it can save. 



You can make the dupe holder in a 
few minutes, using a scrap piece of 
2*4 and coat-hanger wire- The wire 
shown in the photographs is heavier 
than coat-hanger wire, but any wire 
adequate to support your model may 
be used. 

Bore holes in the locations indi- 
cated. Starting w ith equal lengths of 
wire, bend as shown. Note the slight 
angle at the base of the wire which 
moves the centerline of the hook 
over the centerline of the base. 

— Wilktx 





Make leverti wire supports of different- 
strength wire and at different heights. 




>n4 

JJ r LDNCi 



With modal turning hold within convenient reach, caliper meliurermmti can be made fuel. 
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GET RE ADX GET SE t 

GET Fit 



Get the step-by-step plans that show you how to build the Stanley 
Indoor Fitness Center. And the step-by-step ways to use the three units, 
to win the better physical fitness you want. It’s just as you niay have seen on 

network TV, And just as enjoyable to do! 

Developed under the supervision of a leading 
authority in physical education, the Stanley Indoor 
Fitness Center is made up of three units. The 
Weight Bench. The “Aerobic” Step-up Box. 

And the Slant Board. 

To build them you’ll need 
some basic Stanley 
hardware (screws, 
bolts, etc.) and wood 

that's available at most lumberyards. You’ll also 
need some standard hand tools, such as a 
Stanley saw , hammer, bit brace . In other words, 
the kinds of tools you like to have around 
the house. 

Once you’ve finished building - and , 
remember, Stanley has made these how-to 
plans simple, easy to follow, even fun- 
thcn go to it! As it says in the introductory 
remarks to this exercise program, “Fitness is 
good for your mind as 
well as your body. And it 
makes a lot of sense to 



n 



invest m 

staying 

healthy.” 



Send for free plans 
from Stanley, The Do-It- 
Yourself Company that makes 
Stanley tools , hardware, weather- 
stripping, fasteners, garage door 
openers and drapery 
hardware. 



HOW-TO PLANS FROM 
THE DO-IT-YOURSELF 
COMPANY 



The Stanley Works 
Ad Scn ite5 
PM 5~1 
BnilBOa 
New Britain. 

CT 06050 



STANLEY 



helps you do things right." 



Please send me free 
complete plans lor The 
Stanley Indoor Fitness Center. 



My name . 

Street 

Town 

State 



G Bonus Offer: 





Free time next year when you use 
Rust-Oleum this year. 



Inside every can of Rust -Oleum is at least a couple of 
weekends worth of free lime. That's because you can forget 
scraping and sanding away rust every' year. The Rust-Oleum 
two-coat system gives you rust protection that lasts. 

Rust-Oleum s special primer penetrates rust ami drives 
out air and moisture. Then the Rust-Ofcum top coat forms a 
weather-tough bond that resists lading and rusting. Pick any 
of 40 terrific colors. 



year. 



f 

--RUST-OLEUM 

CORPORATION 

l L tovlTita'Lk-!. r^m VTk lULLi It, I4f*| 
- l»P Jl n^l-fl4ci4.Tn t iir^-rw L'M 







NEXT MONTH IN PM 

m PM teats the DeLorean DMC 
sports car— with Stirling Moss 
in the driver's seal. 

■ What’s new: stereo speakers, 
Sea Drive tor boats, minicam- 
eras and Datum's turbo car. 
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twrlr* weeks, titer torn* '+*kiWi Ihixx jlnfihe lm iiwiu.ymi v--.ll in 
prom-plLy noiifad of lbs him db:e ~.h n will tw^.n r >jr iuhhmp 
Iksi. wiin h r*g jt+i lor any fucih* r iiianaui-thjxii t-’j m*y ail# 

Ce<nMmiM V ur urdir FVia »ddaaia all rurh- nihn 1,, ui a } 
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CHANGING ADDRESS? 

II yw're pl&nnrng to mgvs. pi«R 50 m US know at 
wasJ osflht weeks More cfiaog-np your address 
Attach cu?wi£ addnas latest and Till in yauf Name 
and yicfiJf new sddress This will serve insure 
pfffirfli service om your subscripnon . 
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Is 5 MPH extra worth 
hundreds of dollars extra? 



Ask yourself that question before you 
buy your next outboard. Then see your 
Chrysler Marine dealer. His philosophy: 
a lot more horsepower doesn't 
necessarily mean a lot more speed. 

Case in point: the Chrysler 100, On a 
typical 17' hull , it shou Id go abou 1 42 M PH . 
An Evinrude 140, only 5 MPH more. 

But a 140 HP can cost you some $500 
mere. And the difference doesn't stop 
there. Those 40 extra horses have an 
extra appetite for fuel. Which could cost 
hundreds more in just a couple of 
seasons. 



The choice is yours. Is that added 5 
miles anhour worth all those extra costs? 

If you’re someone who can't see 
paying so much more for only 5 MPH 
more, see your Chrysler Marine dealer. 
He's an expert at proving that 
high performance doesn’t have 
to mean high price. 



We don't want to sell you 
any more outboard than you need. 



Marine 




When you do a lot cf metalwork you know thai many hours are spent using a 
hacksaw. While it s a valuable hand tool it doesn't have the stability for 
precise work where accuracy is demanded. This is where this saw comes in 
handy! It cuts channels, angles, and round with ease and precision. Steel 
parts required to build this unit are considered stock items. For plans and 
material list, send S3- 75 to: 

POPULAR MECHANICS, Dept, SAW 
Box 1014, Radio City Station 
New York, NY 10101 

Popular Mechanics is a publication of Hearst Magazines, a 
Division of THE HEAR ST CORPORATION. 
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Lower cost developing is 
the promise of a new, fast 
black-and-white film. Its 
silver can be recovered, 
even reused. And the image 
quality is excellent. 



by Frank Lusk 

P holographic che mists have been 
dreaming about silverless film 
for years. Now it p s here, or the near- 
est thing to it. Ilford's new XP1-400, 
comparable in quality to slow, fine- 
grain black-and-white films, should 
be on. sale by the time you read this. 
iVe took an advance look at the Euro- 
pean version of this unique, high- 
speed (ASA J00) T go nerab purpose 
black-and-white film. 

The film is unique in that no silver 
is present in the image of the pro- 
cessed negative. Conventional nega- 
tive films expose silver halides to 
light. The resulting black image can 
almost be considered a form of silver 
tarnish. But XPl-400 finished nega- 
tives contain no silver. 

Ilford has produced this film by 
borrowing technology used in color- 
negative films^ Actually, XPl-400 is 
itself a monochromatic color-nega- 
tive film. As in conventional color- 
negative films, each emulsion layer 
contains silver halides as well as col- 
or couplers of yellow, magenta and 
cyan- The bleach/fix stage removes 
the silver portion of the developed 
image and leaves a black-and-white 




Ilford XPl-400 Image 
(upper photo a! right} 
ii compared to TtI-X 
(lower photo). Grain 
Structure of XP1-4Q0 
it e bit smoother and 
less coarse. A reason 
tor this Is that the XPl- 
400 1 * Image 1* not 
made out of stiver ha- 
lide grain*. Instead, 
the image Is * black 
dye. In some ways, the 
new XP1-4O0 Him can 
be considered a color- 
negative film wtlh only 
can* color emulsion — 
the black. One differ- 
ence noted In compar- 
ing the two film* 
showed up when the 
filming speed was 
pushed. The pushed 
XF1-40Q had to be 
printed on a higher 
grade of paper to have 
the earn* rip as TrL-X. 
The normally exposed 
prints (such as these) 
did not require unusu- 
al paper gride*. 




negative with a slight magenta 
cast 

A well-equipped lab can recover 
the expensive silver washed from 
the negative, An amateur must let 
the silver go down the drain. 

The Ilford kit supplies three roils 
of XF-400 film and enough chemicals 
in liquid-concentrate form to pro- 
cess them. When mixed and diluted 
to working strength, a liter (about 34 
ounces 1 of developer and bleach/fix 
solution is produced. It’s wise to use 
the chemicals, once they're diluted 
to working strength, as soon as pos- 
sible to insure consistency in pro- 
cessing. The original concentrates 
and mixed stock solutions are said to 
keep quite well. 

Unlike conventional black-and- 
white films, which can be processed 
at or near room temperature, this 
film is processed at slightly elevated 
temperatures. Anyone who has pro- 
cessed film before should have no 
trouble maintaining the proper tem- 
peratures. They are not as critical os 
with color film. Ilford suggests plac- 
ing the working- strength chemicals, 

t Ptease torn tc pzge 60 J 
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Warning' The Surgeon General Has Determined 
that Cigarette Smoking Is Dangerous to Your Health, 




Beauty 
this natural 
preserved 
inonestep! 




STaln and praiccE ywr home 
professionally with McClsskey's 
Lumber Lite Siain 5 Wbod 
PreservalEve' If ‘s Superior 
waler resistant properties sod 
^ungidd£ give iong tasting 
proiectiOh while Siting Ehe 
beauty and texture of youf 
wpcxi-s sv<m through 

H'gh hiding stains covei 
surface demines while semi' 
IransparefH Fintsbc-5 allow 
more gram to sh^w Bom are 
excellent farad F extent* wood 
surfaces 

McOosfcey, Ehe fcnesl m wood 
hrr-ahes for more- lhan too years 



NEW FILM SAVES ON SILVER 

(C frunr Pflflte MJ 

as well as your developing tank; in a 
water bath about 4° F. [2 s CJ above 
the desired temperature. This can 
be a bucket or even the kitchen sink. 
You'll need a good thermometer. 
Ilford suggests a temperature of 
MM 0 F.(38 a C.! F but also includes data 
for temperatures between EG* and 
104 a F. (HMPC.) with corresponding 
processing times. 

I processed my film at 10 r F,. fol- 
io wed by the recommended five 
minutes in the bleach/fix solution. 
After a three- minute wash and brief 
rinse containing a wetting agent, 
the film has a milky appearance, 
which clears when the film dries, 
For push processing (longer devel- 
opment to* permit shorter expo- 
sures), a table provided show's ex- 
tended developing times for ASA 
800- and 1600-exposure indexes. 
With push processing, the bleaeh/fix 
times need not be increased. 




PLATFORM BED ... the raised design of this king-size sleeper 
combines the look of luxury with down-to-earth practicality. 
Roll-out under-bed drawers turn waste space Into useful stor- 
age. Movable night tables hook on side rails. Single-size ver- 
sion also included in plans. (PL-1713, $7.95) 

Order by number shown at end of each plans description. 

Send check or money order to: 

Popular Mechanics 

Box 1014, Radio City Station 
New York, New York 10101 



How does it look? 

The pictures here show how well 
this film can perform. An enlarged 
section from a XP 1-400 negative is 
compared to a similar section from a 
Tri-X negative exposed normally 
and developed m Kodak's Microdol 
developer. 

I generally use Tri~X and respect 
its qualities. The Ilford product per- 
formed just as well* At higher mag- 
nifications, its grain structure is 
smoother and less coarse than that 
produced by Tri-X, There is little 
apparent difference between two 
normally exposed negatives. 

A print from a pushed negative 
will show a noticeable increase in 
grain coarseness, with some loss in 
image quality. 

All prints were made on Kodak's 
Polycontrast paper. The normally 
exposed negatives were printed on 
the same grade of paper (No. 2Vj) 
using the same exposure time. The 
pushed negative needed to be print- 
ed on a higher grade of paper to give 
the print the zip of the other two 
prints. 

When the film is generally avail- 
able, its chemistry possibly will be 
modified to permit its processing in 
standard color-negative chemistry, 
which it is very similar to, at any 
photofinishing lab. This would per- 
mit its use by even the most casual 
user of black and while films* We 
would then have a system for pro- 
ducing both color and black-and- 
white negatives using the same 
chemistry. In any event, this new 
film is superior enough to be consid- 
ered a significant advance In black- 
and-white film technology, *** 
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DOUBLE-WALL INSULATED 

SOLAR 

GREENHOUSES 



ALL STYLES & 
WINDOW UNITS 
FROM JUST... 



*399 

SOLAR 

QUICK-MOUNT PANELS FOR 
SKYLIGHTS, WALLS, ROOFS 

AS LOW $215 
AS JUST... 

SOLAR 

STRUCTURES & ACCESSORIES 
THAT HELP HEAT YOUR HOME 
AND QUALIFIES YOU FOR A 

0% TAX 
RENT! 



COLOR BROCHURE Jl. SENT FIRST CUSS 



VEGETABLE factory, me. 

P 0 Bojt 2235 , Depr 
New York, NY 1D1G3 
OrCBtt i2U) 8S7-0113 
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Hour plana. HJlbC ptfl ill* available n T &S pprl 

Qfdrr Today* Sal la-in i km GtaMUKCttd-. 

Underground Komvt * Dope, iw 



r Underground 

Homes 




MAY Si 




Tk !<« Pw # its c real beauly 
With frvoi/Ptst LMtorotScftrade + Steel* lhai 
makes this iockbacfc completely rust res-stantand insures 
rigid durable construct ion 

It s one you won t want to Eose 
Thatswby. like the entire uncle Henry* hne. eacn 
knife is serial tied, and guaranteed agamst loss tor one 
year from date of warranty legist ration 
The Uncle Henry Sear Psw The Ultimate Loci* back 
The Utnmate Guarantee 

To find out mofe about (he entire line, all nriaoe m 
the USA, send for ycur free Old Timer • Almanac 




EXTRA CASH 






CodaAu^. Wl 



STRUCK KIT. 

FI CHsA[>J lfigwirq Strtjgt TiadOf Kn MOMUjCt 10ft 

Bc?h. czlAiDpa — (- 1.00 

Fj Flan# iQf FJibneatir^ SlWC*! T*#elgr 1 W*c*Y M^jnalrac -ek 
M iiv-Dnrer) Ireffl tOOfll — S? It) 

0gDh rJani — JlOCCI (Hriundtd On tfty pufefrflWj 



WITH A STRUCK-KIT 
CRAWLER TRACTOR 





RDfiBrk Dlvidtfl, Piffctr Hjnrnfm Car peahen 

0S Long Hill Cross f*D3d 

S.nt!lnr> Connecticut Q64&4 

Pifcatfi lend Trt 5he Hotre-'K Femc-le ^Kilrp Mtrrai 

nvrtjtii numoer i efieekKl t*ig* 

Hr HIM iniUllilrcn nrdjr 1»n 



A i last . . .simple, practical, economical 
electric remote control mirrors. Eliminate 
blind spots at a flick of aswilch. Electric 
scanning makes safer rear vision a reality. 
Powered mirror head scans left and right. 



LfftSjLX 

ao9 < 
for truest* 
and van* 



109 nut* & i j'i 



Utflry tM lc» mp*r 



each 



COtVWKui iPiratnlL Jpc 7'/t% WM U i 

EifcliMd- Bi iiM|i uhflkl ui muiivy u ilu lu« 
IHtii 



Includes shipping 
and handling 



MfllHC L4K BACH (KG EHTIRIhC 

CHAW3INC MANWAYS 

EASY TO INSTALL- ORDER YOURS TODAY 



Power Scanning Eliminates Blind Spots 



MAut N AMERICA 
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Build Your Own 
Grandfather Clock 
Prices Sltrtlng Under 



|| (including movement 
I r and dial) 

* Do-it-yourself case 
kit, parts pre-cut 

* Finished clocks 

* Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

* Heirloom quality 

* Factory direct prices 

* Solid brass West 

I German chiming 
movements 
• Money back 
guarantee 
* Prompt shipment 

MASltKCAflD and 
VISA ACCC^t tD 

EMPEROR* 

CI.QCK COMPANY 

WOHi&S LARGEST 

of GfiANESP atmer clocks 

i opt S?? Erupwf lr>dui:iiai P Ert 
Fairho^ Aia&a^ia 3SS3J J 
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multi-tool 
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■AIL TO: 

■•tier Shop. MulLUCrtl DHiion * Dipt. MB 051 5 
ABC A, Ine. 3740 Bennac Rd. Miami sburg, Ohio 45343 
Phono (513) 8*6- MOO 



v** . r would I the to team more about Mas (at Shop. 
Please send me your information package 



NAME 

ADDRESS 
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Makes Over $60.00 EXTRA 
a Week In His Spare Time ' 
Sharpening Shop! 

■'My Bel saw Sharp-All made mfl 
an extra S3, 500 Iasi year. , 

Now I «m going full time. 

It’s great to be your owe boss."^ 

Oft VIE) &WftNS0K -lltie*. Michl(ttgfflM| 



•“On Saturdays my bin day, I l&kt In |44 Lo $55. 
^ Other days 1 average lets, but [ figure \ make 

*5' V between IS to IS per hour And mnrt . 

y I am presently rnlarirlnff my shop,. ar.J lh*rtk 

^ H?L€*w and lh-i L lr fine equipment for mAh Lug it 

poiiEWe." 

V. o. Milter Hubert , S&rth Carolina mS9 
■ "I w» diubled by An accident while employed 
. - Aft u «n Stopi worker- They declared me U»% dia- 
/y£/iv a bird and &aid I'd never work Jigiin. 3 d^n'L think 
_ Ai+jJ 1 rou ^ work for arirPne else but I Jilarled my 

yjljjdW*'®®' fihmreninr bu*Eft<*9 part -time end now it "a turned 
into i full-time job with more work thin f rm do- 1 ” 
Tfflwpo, Florida mil 

-I J ■ "! had dreamed of retiring fot yeira, but wu 
afraid to quit my eeSaried Job. 1 had never ub* 4 
j- thia type of equipment, but the SN^f-All wu 

^ Feat euy to learn. 1 fiharpened 30 blsdta my fLrat 

week — without advertising it all. Now. for the 
nrrt time in my life, I ran gay that I am wjilfrtL'' 
Fartii CerwcTiirj WtUin#t*n, Tcroj rtlMi 

to Selling. No Inventory.. .Year Round 
Cash Profits and YOU Set The Hours! 
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Let Belsaw prove 
YOU can do it, too! On our 

30-DAY FREE TRIAL OFFER 
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The truth about 
those ERA mileage 
figures 



This might be the only way 
some cart can achieve ERA 
estimated mileage figures. 



Sometimes your car may get 
better mpg than the ERA ' 
figure — most times less, 
Here's how to predict the 
exact mileage to expect. 



by Mort Schultz 

L ast September. New York Su- 
preme Court Justice Edward 
Greenfield dashed the hopes of 
many car owners who were fined up 
over bloated Environmental Protec- 
tion Agency (EPA) fuel-economy es- 
timates. He ruled that car buyer* 
have no basis for bringing suit if 
their cars fail to attain the EPA 
numbers. 

The case before Justice Greenfield 
involved a I®80 Lincoln Continental 
Mark VI. The EPA estimates that 
this ear should get 15 mile* per gab 
Ion (mpg). But not even the disclaim- 
er issued by the EPA and manufac- 
turer that "your mileage may differ 
depending on how fast you drive, 
weather conditions and trip length' 1 
prepared the Lincoln's owner. B.J. 
Sherman of New York City, for real- 
ity. 

When one expects to get 15 mpg T or 
thereabout, and one gets only 7 mpg. 
as Sherman says his Lincoln does, 
one tends to get a mite testy, which 
Sherman did. So t he brought suit 
against the dealer and Ford Motor 
Co, to get some return on his mileage 
toss — which was in excess of 50 per- 
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cent of the manufacturer's claitn. 

No dice, the judge said. The EPA 
mileage figure "represents limited 
expectations* 1 and is. in fact, "an 
educated estimate/ 1 

So what good are EPA estimates? 
It depends on w T hat you expect from 
them, 

"The intent of estimates is to let 
car buyers compare anti rate fuel 
economy performances of cars in the 
same class/* says David Kulp* man- 
ager of fuel economy planning at 
Ford. "Estimates are estimates. 
They are not actual road perfor- 
mance specifications. When a person 
who buys a new ear expects to get 
the mileage that is advertised, he 
will be disappointed in most 
cases/* 

Indeed. But it seems, to this 
observer anyway, that the automo- 
bile manufacturers are taking ad- 
vantage of loopholes in the law to 
present grossly inflated estimates to 
the public. 

For example* most car advertise- 
ments give two mpg figures — the 
official EPA estimated mpg and a 
highway estimated mpg, which is 
much greater than the official fig- 
ure. For instance, advertising for 
the 19B1 Dodge Aries cites 2b mpg as 
the official EPA estimate and a 
whopping 41 mpg as the highway 
estimate* 

"Human nature being what it is* 
people focus on the higher number 
says Peter Hutch in*, project manag- 
er of the EPA technology assess- 
ment and evaluation branch in Ann 



Arbor* Mich* "The owner of a new 
car is probably going to have a short- 
fall in fuel economy between the offi- 
cial EPA estimated mpg and the 
mpg he or she actually realizes on 
the road/ 1 

Where does this estimated high- 
way mpg figure come from and why 
is its use permitted? Answers to 
these questions require a knowledge 
of pertinent laws and an under- 
standing of how the current pro- 
gram evolved. 

The Clean Air Act 

Before a new car is certified by the 
EPA. it is tested by that agency for 
emissions as specified by the Clean 
Air Act* The Energy Policy and Con- 
servation Act (EPCA) of 1975 also 
makes the EPA responsible for test- 
ing fuel economy. The EPCA re- 
quires that the EPA publish and dis- 
tribute pamphlets listing test fig- 
ures of new cars. (If you want one for 
the 1981 models, ask a new car deal- 
er for it.) 

The EPCA further requires that 
manufacturers place labels on every 
new car citing the official EPA esti- 
mated mpg (for city driving]. In their 
advertisements* moat manufactur- 
ers also cite the estimated highway 
mpg. 

Emissions and fuel economy tests 
arc performed simultaneously in the 
laboratory. Fuel economy estimates 
are obtained from emissions test 
data derived during two test cycles: 
the Federal Test Procedure (FTP) 

fflfcdJg ^rn= ro pa ge $7) 








Take the road to flavor 
in a low tar cigarette. 



3 mq us". 0 .6 mq. me time * e«mRe. FTC Report Jan. ’BU 



Warning The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous toYour Health. 





Wiss. 
The Snips. 







The snips that tackle a whole range 
of jobs with ease. From sheet metal 
/ork to multi-purpose use on wire. 

rope, 

even paper. 

Wiss has the snips that cut out the hard work. 



from Cooper TheTodmaker. 



A The Cooper Group 

BOKEn , CIKSCEm i LJUFtUfeMCl40LSON > 
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ERA MILEAGE FIGURES 

fOonfinu eJ Im m Pag e 

arid the Highway Fuel Economy 

Test <HFET% 

For 1977 and 1978 models— 1977 
was the first year mpg estimates 
had to be reported to the public — the 
mp g estimates attained from both 
cycles were reported as official EFA 
figures. The mpg attained by the 
FTP was designated as the “EPA 
estimated cit# mpg" figure. The mpg 
attained by the HFET was designat- 
ed a& the N EPA estimated highway 
mpg 1 ' figure- 

An “EPA estimated combined 
mpg" figure was also cited, The com- 
bined figure became the basis for 
estimating the Corporate Average 
Fuel Economy (CAFE) of all cars 
produced by a manufacturer in a 
model year. The CAFE of a manufac- 
turer's entire fleet of cars for any 
one year has to meet or exceed the 
CAFE set by Congress for that year, 
or the maker will be penalized. 

Beginning with 1979 models, only 
miles per gallon attained by the FTP 
are cited as official EPA estimates 
for city driving, The FTP figure is 
considered more in keeping with 
actual on-the-road mileage than the 
estimated highway and combined 



mpg figures, Thus the city test fig- 
ures are the only ones in 1979, 1980 
and 1981 EPA mileage booklets. 

However, Highway Fuel Economy 
Tests are still performed in the EPA 
laboratory and combined with FTP 
data to determine if a manufacturer 
meets CAFE requirements- The rub 
is that manufacturers are allowed to 
use HFET figures in advertising. 

,l Why shouldn't we be?" asks Kulp, 
“When a car manufacturer intro- 
duces a new' innovation that has an 
impact on highway fuel economy, 
such as Ford's overdrive automatic 
transmission, why shouldn’t ho be 
allowed to advertise the Increase in 
mileage the innovation provides?" 

The E PA can't argue with this log- 
ic. I+ A$ long as them is no law prohib- 
iting it t manufacturers can cite 
HFET figures/' Hutchins states. 
“Highway fuel economy figures, 
which seem a lot more appealing 
than official EPA estimates, help 
sell cars," 

But is the use of these figures in 
advertising a deceptive selling prac- 
tice? Ton answer that question. 

Legal loopholes 

There are other discrepancies in 
the way regulations are interpreted 
that tend to inflate mpg estimates. 



Test vehicles are supposed to be the 
same as production models in all 
material respects. However . , * 

■ Manufacturers are allowed to 
shave weight from vehicles they 
send to the EPA for testlng r A test 
car isn't required to have a spare 
tire, jack or rear seat. 

■ Manufacturers are allowed to 
submit prototype cars with engines 
that take advantage of engine toler- 
ance limits which minimize internal 
resistance and maximize mpg. For 
instance, test engines can be 
equipped with lower-tension valve 
springs, smaller water-pump impel- 
lers, lower-tenaion piston rings and 
greater clearance between bearings 
and journals than production en- 
gines. 

“All that the EPA knows about 
the internal configurations of en- 
gines is what manufacturers tell uh + 
since we never disassemble en- 
gines;' Hutchins says. 

■ Manufacturers are allowed to es- 
tablish points at which automatic 
transmissions will shift. As long as 
these points are within tolerance 
limits, they may not be the same 
shift points designed into produc- 
tion transmissions, 

Manufacturers claim that it's im- 
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Your home workshop can PAY OFF.... 






|p YOUR 
b OWN 

BUSINESS 
Part Tima 
or Full Time 
„ Right At 
7 Home! * 
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BELftAW POWER TOOLS Go. 

9Q2B Field Bulling 
Kansas City, MO B41I1 
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3-mi Power Tool 

This Qnf power-fed tool- 

SA WS to desired MMtl... 

PLANES H desired Thickness , 

MOLDS ill poplar Patterns . . . 

-all in one fast operation! 

Qrtjy Qompte fa Workshop -Toot Of Its Kin& In T?ie Wtoribf 
From the day vE arrives lha SePsaw will make and save you 
money. With shortages and inflation driving lumber phees 
sky-high, [his versatile power tool quickly pays lor itself by 
eastly convening low cost rough lumber Into fuph value 
ILnished stock. Make your own quaner-rtiufld. base mcrid. 
door aft J window slop, casing. Eongue-and-groovc ail 
popular palterrts, Oltier Befsaw operators lum out picture 
frames, fencing, dock cases, fumilu^e, bee hives, bed slats, 
surveyor's stakes . ail kinds d miilwtwfo Handles lough 
oak and walnut as eosily as pine using onfy one small molar, 
and so simple Eo operate even beginners can use il. 

HtaUAif wtm noiyiitWfi m ining rtiss «k 
\m<v& pKiwGr feMUticJiinif! rv tr^n amf bmifl 
ifiar enn DM tuiinnses 

. ’ mn Swly iuMibenr^T^S. clrpeRteri Md 
wHradiK in your ifia wJtfl fioqr nW window 
1 : irirn ba^ sfloe . . ted moifl . cm ate 

pujTtEr round . ALL their Inm. You can sell 
picture lYwit le c mm rrentin® shops, 

piniE Eidtes tepartmeriE iittm ete teed id 

eiflrt All padefns avaiibfe or ctskm four awn 

4+t FREE kAoklat with focti and full 
rf#talli . . . RUSH ZGtJPOH tODRVl 
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ERA MILEAGE FIGURES 

fOmnuea hem paw 67* 

possible to give the ERA production 
models to test— that only prototypes 
can be offered, 

“In order for the manufacturer to 
be able to start making production 
car*, the ERA first has to certify 
that the prototype passes Omissions 
tests, 11 Kulp points out. "Making the 
production car and then having it 
tested is putting the cart before the 
horse. What do we do after spending 
all that money if the car doesn't get 
certified? 1 ' 

Whom do you trust? 

So p what is the answer to inflated 
fuel economy estimates? Some say t 
"Dump the program," But this isn't 
likely to happen, 

In all likelihood, the ERA will 
probably jockey to get test estimates 
closer to real-world driving. Accord- 
ing to Larry Landman of the ERA 1 * 
certification branch, <a We are study- 
ing a number of different proposals 

tfcint may let ua apply a correction 
factor to test data so estimates can 
be made more realistic/ 1 

Obtaining a correction factor is 
the type of challenge which appeals 
to PM. So, ] was assigned to run our 



own tests and compare the results 
with official ERA fuel economy esti- 
mates— that is, the FTP (city driv- 
ing) figures. 

How did I do? According to Peter 
Hutchins., the correction factors I 
obtained will make estimated mile- 
age much more realistic for all cars 
than the EPA mpg estimates. 

For testing, we used a 1979 Ford 
Granada with a 302-cu.-m. V8 engine 
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and automatic transmission, [t was 
in perfect mechanical shape — tires 
inflated properly, engine tuned to 
specification and ao forth, 

The real world 

Unlike the FTP, which is per- 
formed under controlled laboratory 
conditions, ours was a road test. 

Keep in mind that, the ERA esti- 
mated (city) fuel economy for the 
1979 Ford Granada used for my tests 
is 16 

Here, in sequence, are the tests, 

L I started the Ford’s cold engine 
and allowed it to idle for one minute. 
The engine consumed 97 ec of fuel, 
equivalent to L54 gallons per hour* 

1 drove the car L4 miles to the 
expressway at an average speed of 
lfi.8 miles per hour tmph), using a 
quantity of fuel equivalent to 9.6 
mpg, Then, I drove five inilea on the 
expressway at an average of 33 mph 
to warm up the engine 

The initial tests proved that a 
great deal of fuel is consumed when 
a cold engine is allowed to warm up 

with the LMr ail. ling idle. 

2. I ran three separate cruising 
tests on the expressway, going with 
the wind. According to the weather 
bureau, the wind was blowing at an 

(Final g 1* 11171 Id naflfl &0) 




Both mowers 
Include: 

• Reliable recoil 
starter 

• Convenient rear 
bagging 

• Generous 2D -inch 

swath 

■ Powerful 3 W-hp 
Briggs and Stratton 
engine 

• Handy wheel 
height adjusters 

• Procllca Hold-down 
handle for easy storage 

PUSH MODEL 

M69“ 



ON SALE MAY IS 
THROUGH MAY 30 



Quality at a K mart price. Nice. 



SELF-PROPELLED MODEL 

$ 218 “ 



Kmart 
really cuts it— 

the grass and the price. 



Groom your gross and save your green with 
a gutsy Topflight power mower by MID, on 
sole now. These deluxe units combine 
ouisiondlng fee lures and rugged con- 
struction. making short wort of your 
summer lawn chores for years 
to come. Mow down the cos* 
of keeping up your lawn at 
more then 1,800 
K marl stores 
throughout 
the USA 



The Saving Place 
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YOU CANT BUY A BETTEfi PRODUCT. 



Fishing, camping, hunting. Family 
vacations or getaway weekends. 
Whatever you like to do, wherever 
you like to go, you need an RV that 
can take it. The backroads. The 
rugged terrain. All the punishment 
you can dish out. Year after year. 

Maybe that's why the most popu- 
lar RV brand in America is 
Coachmen Fact is, dollar for dol- 
lar, you can t buy a better product 
Motorhomes and minis. Truck 
campers. Travel trailers. Fifth 
wheel and camping trailers. 



Coachmen builds them all. Tough 
and dependable. 

And if service is ever necessary. 
Coachmen products are backed 
by the famous "Buck Stopper" 
warranty — honored by over 300 
Coachmen dealers throughout 
Horth America. 

If you're in the market for a recre- 
ational vehicle and you don t see 
your Coachmen deaer, you're 
probably not going to get the 
most for your money. Its that 
Simple. 



Ih4 GhKhJ Uli aft fUl — And Jrtii 

toafld tk\n « fk m Just jwr 

participating Coachmen dtak i Rtit, or jeEtim lAta 
EKHjfKHi far details. 



OK You vt got mv slteniian. Pfceas* send 
me rr rore irtfornigtlofi about the 198] 
CDachmcji products and the Good L ife 
£weep5iiikcs 

Name^_ — 

Add I esi . 



City 
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.State Zip. 
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4-WAY CONTROL VALVES 
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NEW ENGINES 

5 HP TecuiTHh recoil mart 

l'*wrmK tits . . Of Uh&fr . . 

3lrt H.P. Tecumsefi ... . . . 

A HP Tfom^, ttu thieve, r than .... 11*7 
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OF ALL THE OUTBOARDS 
IN THE WORLD, ONLY OURS 
SHIFTGEARS FOR THEMSELVES 



And that's the second best thing they do. 




In try ing tosolveone major problem common loan 
outboards, we solved two. Sometimes you 
get lucky. 

PROBLEM #1 : Ttie right speed for slow 
trolling is the wrong speed for y our engine, Garbs 
load up, combustion is incomplete, plugs foul, 
exhaust systems carbonize. Which means blue 
smog, overheating, stall-outs, short tempers, and 
long repair bills. 

SOLUTION #1 : AquaMatic Drive, a 
twin-clutch system between the engine and drive 
shaft. It's an on-board mechanical computer that 
constantly matches the right engine speed to 
the right prop speed, automatically. For troi 
you get efficient engine turns with 
slow prop turns And at 3600 RPM the Power 
Clutch smoothly engages; the prop speeds up 
dramatically: but the engine doesnl' 



super bug its 

i ?5 HP 19 LBS 

$340.99 




AQU ABUG INTERNATIONAL, INC. 



THE EXTRA BONUS: Our new outboards 
with AquaMatic Drive cost SI SO to S30G less than 
major-brand ouiboards of similar power. . . wilh 
none of our special features 



THE BONUS: A$ 3 $ pi n -Off , Ou r 0 u t boards $tfl r! 
saleEy m neutral, and shift into two C Ptf&rent 
forward speeds aulomahcaHy. Gears shift, bur 
there is no gear shifter! That eione is pretty 
impressive Taken together, it's astonishing. 



CUB NEW CATALOG: it'sfuilofspecsonour 
new outboards, and all our other products, free 
for the asking 



SUPER0UG3OO 
3 HP. 24 LBS. 

$319.95 



Dept PMB£ . 100 Merrick Rd , Rockville Centro. N.Y. 1 1570 f£ 16] 536' 62 17 
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^ _ — g SUPEHeUG 175 249.95 

pJus Si 2 for postage handling 

& insurance 
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AND 

MORE 



In The E vening or on 
Weekends in a Business 
of your own! 



For Industry and Homes! * 
Every Neighborhood Needs It! 



Sharpening is Big Business . . . and Profitable Too! 



Work part time, full time, right at home. No layoffs. No strikes. 



Thla can b* one of Hi* most 
important decisions you over make 

Going; imu business for yourself can be ihe 
most exciting nod rewarding decision you're 
likely to make in your lifetime 
Owning you* own business brings you a 
sense of independence. You 're ihe boss, sel- 
ling your own work hours Vour own efTorl 
builds the business for yourself and your 
family You can achieve great satisfaction 
and profils, if you choose and manage your 
business wisely. That's why so many men, 
just like you K are cashing in on l he big profits 
to be made in this fast -growing service field. 

The sharpening business allows you to gel 
started with only a minimum investment* re- 
quiring little space and effort for a successful 
operation. It lets you build and expand as 
fast, or as slowly as you like. You pocket 
musi of Ihe money you lake in. because there 
are exceptionally high profile with no in- 
vestment in merchandise, 

If you need only $200 or $400 extra income 
each month, a sharpening business is ideal 
for spare lime. The additional dollars can be 
SPENT for more of thegood things of life. Or 
they can be SAVED <n a rainy day fund that 
the family can bank on 

Mora shiipenlng bulkl#»«> *ro 
i **d*d * vary yw 
As original equipment continues to climb 
in cost, owners arc becoming more con- 
cerned that the equipment be maintained so 
that it performs Tike new This means more 
companies, contractors, carpenters and 
home owners are having iheir old saw blades 
and tools resharpened many limes, where in 
ihe past, they would have replaced them 
with new blades or tools. This is where you 
can step in with the much needed service of 
sharpening saws and practically any kind of 
tool, 



Head Whal These Foley 
Shop Owners Say: 

Shop will flrota $40,000 . , , 

. . . ElkM being Independent 

"I worked in various indus- 
trial Jobs for years, end always 
wondered (f / r uuld make 
money for someone rise. why l 
iLHiirfn'f do it for nyxelf. So 
after losing my regular job. i 
opened my Foley sharpening 
shop in the hasemrnr of «y 
home ■ i only had a minimum iff 
cash to Hart wilh r bit I Foley 
financed ihe batanct . My thop 
wilt grass over S40.00& this 
year, and l tike the feeling of 
running my own shop without 
answering to someone else™ 
Winnie W«cqII 
wnt&ughfty. Onto *4ttM 

m 

“I'm a construe* 
lion foreman < 
and my wife ij a nurse's aide . 
Our Foley thop fiti in nicelv 
with our regular jabs, and we 
cam extra money. Our sons 
help out too T so ours is a real 
family business , 

" r t a m i till too young to retire , 
hut when t do Fit have a very 
good business built up. Fotey 
equipment helps ul to do good 
work and brings customers 
feflcA with more Jobs on a regu- 
lar basis ... we have a hr of 
repeat business the year 
a round/' 

Victor KMltifekl 
Siurgii. Ukttgan Wfll 



Husband end 
wife have * 







This FREE 
>OKLET 

**ip+d 

iirnli 

Thousands of good men 
have been inspired by this 
fact-filled book into mak- 
ing that fir si important 
step of starting iheir own 
business, ll can be yours just for ibe atkiriD- 
Right now. while this is still uca 
mind, fill-in the coupon below. We wui sena 
your FREE copy of *" Opportunities in a 
Sharpening Business of Your Own", There 
is absolutely no obligation and there are no 
franchise fees i n sLarti ng your Foie y S har pen* 
ing Business. 

COP our AND MAIL THIS COUPON TODAY 




wtr*pJ. jhj-i sf«d jww *b 

Manufacturing Company 
SI 04 Forty Building 
Minneapolis, " 



, Minn 554 IS 

or call foil Free 1 -000-320^7140 

iFxt ept in Hawaii or Alaska* 



Forty Manufacturing Company 
51 04 Foley Building 
Minneapolis, Minn 5541 B 




1 



□ YES, I would like to receive complete details 
about how i can easily atari a provable. Foiey- 
equlpped sharpening shop Please rush me your 
FREE boPktet, wilhou! any cost or obligation, that 
gives mo lull detai ls Oh how I can quickly slarl my own 
busmesa, 



NAME ~ 

A DDRE5S 

CITY 

STATE ZIP. 







New Triple Silicone 
formula provides 
Longer Lasting 
Shine and Protection 



/ 
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Spraying tips 

for lawn and 
garden 




To ml* the optimum pesticide solution, use 
measuring utensils and follow all direc- 
lions end precautions on the label (inset). If 
one tablespoon of pesticide is recommend- 
ed, two tablespoons won't be twice as ef- 
fective. Mli only the amount you need. 
Spray on target (above), especially under 
leaves, where insects settle and plant dis- 
ease begins. A haphaurd application 
won't curb insects or stop plant disease. 



A n effective spray program fan 
mean the difference between a 
garden that thrive* and one that 
yields little. Here are some helpful 
spraying tips from H.D. Hudson, the 
spray and duster makers,, 

First, identify the pest so that you 
use the right pesticide. Your cooper- 
ative extension service or county 
agent tan help identify pests. Three 
major groups are: insects, weed*, 
and plant diseases. 

Most of us know that insects are 
controlled by insecticides. You may 
not know that mites and ticks are 
controlled by miticidcs; snails and 
slugs are controlled by moJIuseicid- 
es. Kill weeds with herbicides. Some 
plant diseases are fungi * controlled 
by fungicide* and nematodes, com- 
trolled by nematicide. 

Timing is important. Try to spray 
early, or in the evening, when there 
is little wind to disperse spray. Heat 
quickly evaporates some pesticides 
and leaves a harmful residue. 

Wear long sleeves and pante^ 
Wash off any spray that gets on 
you, rat 




POWERED TO TOUR NEEDS 
Choose from 5, 8 or 10 hp 
Simplicity riding mower 

models— with proven 
Briggs A Strain engines 

5 SPEED TRANSMISSION 

Delivers the right 
speed tor every operating 
reQuiremem — smoothly, 
consistently, reliably. 



FREE-FLOATING MOWER. 
Adjustable To six positions, 
designed to minimize 
scalping. Gives your lawn 
the velvet-smooth Ieoh 
it deserves ^ 

tSO-BQOir DESIGN. 

Solid sleet to t strength end 
durability, cushioned tor /ass 
vibration, greater 
operator comfort. 




When you want dependability, look for,. 



Simplicity 






AN A L. L I B ChJUMC^b COMPANY 



Simplicity Manufacturing Company Fort Washington Wl 53074 



SF_£ YELLOW STAGES f=QR NEAREST Ut.AI -'Ft 



MAY 1901 ?3 







PM EXAMINES PRODUOS AND SERMCES 



quality, stainless-steel blades boned 
to a razor edge, and m A safety-engi- 
neered thumb release that locks the 
knife's hfode open during use* 

The model No, 2fil0 ebony-handled 
knife shown lists for $13,50 postpaid 
From Ka- Bar Cutlery Inc,. 5777 Gram 
Ave,. Cleveland, Ohio 44105.— H.W. 

Hex key holder 

Saf-Kee holder for hex wrenches has 
a comfortable handle that permits 
great leverage and protects the user 
from slipping or breaking wrenches. 

Either end of the wrench can be 
inserted in the holder and snugged 
with 3 flick of the tensioned finger 
bar. The top of the holder head is 
cupped for snug finger pressure. 

The set of three holds hex wrenches 
from %c to % inch and costa $10.95 
postpaid. Available individually from 



Ladder footrest 

This handy accessory hooks over a 
ladder rung and becomes a comfort- 
able platform. Made of durable alu- 
minum alloy, the ntmskid platform is 
lightweight and easily moved. The 
two- position support brackets per- 
mit adjustment for both normal and 



Book hag large, wy-to-toJigw diagrams. 



discussed; the book even gives 
instructions on cutting, stacking 
and burning firewood. It costs $4.95 
at bookstores and home centers. 

The second book. called Comum* 
cr'fl Resou rce Handbook, is about the 
art of complaining. This free book 
tells you how to better your chances 
of being happy with a product before 
you buy h and what to do if you're 
unhappy afterward. Write to Con- 
sumer Information Center, Dept. 
619J + Pueblo. Colo. 81009. 

— Stevr WtttsOn 



Wide, flat foot support makes long ladder 
eeulonB tolerable, decreases discomfort. 
Spring hook keeps the rod in place. 



near- vertical ladder angles. The 
unit works for rungs 12 to 22 in, long. 
Available by mail from Camden 
Diecasting Inc,. Box 04. Camden, 
NkY. 13316. the painter's aid is $26.95 
postpaid . — Rosario Capotosto 

Doing and complaining 

IVe seen twu good books recently. 
The first, called finerpy Saving 
Projects for the Home (Ortho Books. 
575 Market St., San Francisco* Calif. 
94105) is u compehensive overview of 
energy concern s < from caulking tips 
to the financial facts of changing 
heating systems. 

It has lots of information on insu- 
lating. as well as hints on keeping 
appliances running efficiently. Both 
active and passive solar designs are 



Elegant pocket knife 

For elegance in pocket knives, look to 
the Khyber Designer Col lection. The 
unique styling and exotic handle 
materials such as abalone shell, cor- 
al bone and rosewood give each knife 
the distinctive to;>k of finE jewelry. 
But these knives are more than just 
good-looking. 

They feature cutlery type, high- 



Holders tor wrenches come In throe vim, 



Comlortsbl* hand!* Increases leverage, 

P.X. Industries* Inc.* L99 Winter St. r 
West Hanover, Mass, 02339. 

— Rosario Capotosto 

Price update 

The lumber mill attachment for 
chain saws previewed here in Mar. 
'81 (page 46J costs S9U postpaid, 
instead of the price originally stat- 
ed. Order it from Boyce Industries, 
406 South Chester St.. Gastonia, 
N.C. 28052. 



It you've soma across e new pftfducr with 
some spocNaf t$t its know eOouJ ft 

Write to PM W&fkbaftoft, PQputBi AfecAdfl- 
KS t 22* IVAsf 57th St, New Y&*, NY lOOfft 
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LED readout 



AUTO SOUND 15 Di FElltENT THAN NOME 

sound. Nobody knows that better 
than Delco. We've been leading the 
way with specialized sound systems 
for Gm cars and trucks for over 44 
years. Our auto sound firsts include, 
the first solid state radio, the first 
AM/Fm car stereo, end the first 
in -dash radio/ tape player 



we know driving rs a fuu -ti me job . 

So, we pioneered the use of 
practical features such as 
push-button tuning. At Delco we 
specialize in developing 
sophisticated electronic inner 
circuitry which eliminates the 
need for distracting switches and 
tiny controls 



WE MAKE SPEAKERS fEEL AT HOME OK THE ROAD. 

Extreme heat, humidity and vibration in the 
automotive environment can quickiy deteriorate 
speakers, AH of our standard speakers and our 
optional Delco Souid"' extended range 
speakers are designed to perform in this 
severe environment, 



home stereo stahds still. Car stereo doesn't 
To compensate for vehicle movement, Delco 
ETR r “ cassette units contain sophisticated 
features Such as microprocessors, keyed AGCs 
and audio processor circuits to improve 

reception. Automatically 



believe ycxj-a. own cars When you buy your 
new GM car or truck, ask your dealer to 
demonstrate a Deico sound system Your ears 
are In for a pleasant surprise Nobody knows 
the inside of GM vehicles quite like the auto- 
motive sound specialists at DeJco Electronics 
Division of General Motors Corporation 



the last thing you want <s static, A car stereo 
is surrounded by electrical components 
which can generate static Because we know 
the entire electrical system of GM vehicles, 
we build features like impulse noise blankers 
into DcIco*Gm stereo systems to help 
minimize interference 



F WE DIDN’T GFT TO BE THE 
LEADING AUTO SOUND SPECIALIST 

BY STANDING STILL. 





Thi aketric starter makes 
Starting as easy as pushing 
a button, / 



A super dependant- 249ct 
fmtr-ittoke will whisk you 
around town at the pile no tm: 
nal rah- of 75 mites ji| 
per gallon, v ^mfEc> 



The FjaXf-r'dSGT amts 
R'iVA a nire n^myinmpatl 
meat to slash your sttrff. Its 
aly> removable. 



THE WAY U SHOULD Br 



I - r r . ^..rS-'ilfX I 

I I* I Ml I J h' fall r l^'llrn 1 '■ 



■ . .i" . t y 1 - j 1 ■ i ■ •f't ii, 

Hill mil l> ‘I 1 ! 'll ■. I|'.' 'll ■ . 'll 



1 V-V-Tt 



IT COMES 
ATRUNK 



PROVEN SUCCESS 



For over 50 years America ns ha ve been 
twyrng - crallwoB ctf pdra - &t KNAPP 
CujtMfffti CcmJtirt ztevs, Hut makes 
wiling them m iduJ way io w^lwiwrn 
your internt petit time c* the 
many irwanfa stULr^. fuJJ dme. Set your 
twn boon- Sc ymr own bcas Knapp 
oflen high enmussios on every silo, 
bonura plus i wen bwes. No invosUneirl. 
No ekjttHnxc iiffiHirv Free telling 
and Me to ttydlfaed 

Im&X a youfsetf, Exptore yow future 
wiili Amencp’i *l dire* idling sfr* 
company Wn\*. JoJm Uanm-d, Knapp 
Shoes. S SOI Knapp Centre. Biwltton, 
MA0244J] TeL {617} 58S-9000. 




Amartca WQrtia in Knapp Sha— , 



LOW-COST POWEH HACK- 
SAW FLAN - This mil end up 
being your "best tool in the shop"'. 
To build, few tools are necessary. 
All steel parts are considered stock 
items. Any Whp electric motor (or 
larger) can be used. 

Send 53 . 75 to: 

POPULAR MECHANICS 
Dept HS, Box 1014 
Radio City Station 
New York, NY 10101 



LETTERS 

fCtanrtnuetf hom page TQJ 



a lighted toggle switch can be used. 
In this case, the switch toggle sets 
as a reverse pilot light — that is t the 
light in the toggle is on when the 
load is off and vice versa. Such 
switches are readily available and 
offer the added benefit of a "finding 
light" if the switch is located in a 
dark area, 

R C. CHESSMAN 
MANAGER. PRODUCT SAFETY 
GENERAL ELECTftJC CO. 

Warwick, r.l 

A good tip on cart aulas 

I built the garden cart shown in your 
July 'SQ issue {Build PM r s Rugged, 
Lightweight Garden Cart, page 110), 
The cart turned out fine, but the Vis- 
inch axle doesn't adequately sup- 



added 

axle 

SUPPORT 
BENT 
FROM 
\m x i' 
STEEL 



Side bracket* added to PM i garden cirl 
help support outboard ends of axle so H 
won't bend under heavy loads. It may be 
neceeuiy to incroeM axle length sightly 
to accommodate the extra. Ihlckna a* of Ihe 
brackets end two additional wethers, 

port the wheels. It bends at the hubs 
and could break. 

I solved the problem by bolting 
extra steel brackets to the aides of 
the cart {gee drawing above). They 
hold the wheels steady, 

JOHN C. B ASTI AN 
NEW CARLISLE, OHIO 

While the problem should not occur 
unless the cart is heavily loaded, add- 
ing the outer brackets is an excellent 
idea . We chose the Vt*-inch axle 
because it readily fits bicycle wheels, 
but another alternative is to use a 
heavier %-fnch which ure also 

suggested in arficte. For those 
interested , copies of the garden-cart 
plans can be obtained by sending #1 
to Popular Mechanics, Rox 1014, 
Radio City Station, New York, N.Y. 
10WL (Pieass turn jq t?mie 65} 
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BY 

NEIL 

SHAPIRO 



Videodiscs* Whafs ahead? 

The one thing you can do with a vid- 
eodisc that you can't do with a TV is 
interact with it. The first interactive 
videodisc, ju&t released, is called 
How to Hfafcft Pro Football Because 
the disc lets you search frame by 
frame, back and forth, the narration 
can lead you through complex ma- 
neuvers. 

But future interactive discs will 
make this one seem primitive. We 
envision keyboard add-ons to video- 
disc machines that will allow you to 
have full control over a myriad of 
functions. With 54,000 frames of pic- 
ture per disc, and keyboard control, 
you will be able to walk the halls of 
the Louvre at your own pace, visit 
strange cities, even look into the dis- 
tant past — and it will all seem 
remarkably real. The disc will be- 
come a new educational medium 
that will use TV as a creative dis- 
play. 

The next development will be a 
videodisc you can record on as well 
as play. Most see this as something 
that’s far in the future (more than 
10 years away}, but we disagree. 
New developments in related elec- 
tronic fields promise play/record vid- 
eodiscs within three years. 

The developments we refer to are 
in liquid-crystal technology. Video- 
disc platters are basically mirrored 
surfaces. Microscopic pits in that 
surface bounce laser light from the 
disc machine so that the disc's com- 
puter can decode a TV picture. 

Liquid crystals are now being 
made as small as integrated circuit- 
ry and almost as fast. Picture a disc 
coated with these crystals. Record- 
ing will no longer involve burning 
pits into the surface. Tiny liquid 
crystals will be activated to act like 
minuscule mirrors. In this way, a 
picture may be coded — and later 
erased. 

Of course, both these develop- 
ments depend on the emergence of 
the laser disc with its digital encod- 
ing and fast access times. Should the 
capacitance system (RCA) win out 
over the laser (Magnavax/Pioneer), 
some believe that the videodisc mar- 
ket may stagnate forever into sim- 
ply canned movies. 

Only the future will tell whether 
the videodisc is really the forerun- 
ner of a new world of consumer elec- 
tronics— or a flash on the TV tube. 
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New ham-radio call signs 

H-am -radio call signs ti a va changed The areas shorter calls available to holders of higher 
are sMIthe same (see map); a fellow with a "4" class licenses The FCC ran cu! of (he “W" and 
in his can is somewhors In area Ho 4 But "K" senes. So now, for example, you will hoar 
some hams now sport cafls SEantng wilh letters cans snarling wilh N2 or AC4 —but the number 
othet than Eho familiar 1 'VT Of "K." This roflecls is still |he incase r 



than even the Caribbean arm of 
Interpol is about pirates. 

Most computers are designed to 
save the programs stored in their 
memories. This is great for many 
purposes. 

But suppose a computerist is run- 
ning a space-war game he paid (20 
for~or a word-processing program 
that cost $1dQ. Enter the good friend 
with a like computer who asks; “Can 
you give me a copy?" 

With an unprotected program, it is 
as simple as typing save. But such a 
pirated program earns no money for 
either the original programmer or 
the distributor. 

Now, much computer software is 
sold "protected," Elaborate coding 
schemes are used so that the soft- 
ware cannot be Copied, 

This leads to new problems. A user 
cannot back up an important pro- 
gram with a eopy—this is necessary 
since discs and tapes can go bad. 
Some companies seil protected back- 
ups at inflated prices. Also, many 
pirates care less about using the 
software than the challenge inher- 
ent in breaking a code. 

Won*, copy-protected software 
cannot be changed. So the user can't 
customize the program. This ne- 
gates one of the computer’s best fea- 
tures. 

As always, someone builds a bet- 
ter mousetrap. In this case, it’s The 
Locksmith program from Omega 



Software ((74.95 from Omega Inc,, 
222 South Riverside Plaza, Chicago, 
ILL 60603]. On an Apple II, this pro- 
gram will duplicate almost all copy- 
protected software through an inge- 
nious system. 

The question is: Will this hurt the 
industry? Some software houses feel 
that this spells the end of their live- 
lihood. Only a few of the dozens of 
software suppliers and store owners 
we spoke with felt that this wouldn't 
affect them adversely. 

But already we have heard ru- 
mors about new, sophisticated cod- 
ing schemes. And here 8 * something 
to ponder: The Locksmith will not 
copy itself. 

But the real solution must lie in an 
aa^yet- unfound way to protect soft- 
ware from being copied indiscrimi- 
nately— without detracting from its 
reliability and usability. The fellow 
who solves this problem will make a 
fortune. B* 



The piracy question 

The people who market home-com- 
puter software are more worried 
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Underground 

Homes 



Discover The Super Homes Of The Eighties 
— Quiet • Comfortable * Energy Efficient — 



[ -ndE^tlniJWI 

Jjoffifcft 



The Ft truer Tfl Earth Sheltered Living 

— 24 page booklet give* ttts4r Information 
oh underground homea -- advantage^-, site 
selection.' plajirHHg. fl, ha rich Iff. building 
lips, con a I me I km and landscaping. Also fn< 
tludtsft refcn rkCc action Listing sources for 
cdhrr hooks and article* CHI ckrlh sheltered 
housing. ^.SOjjptl 



— Plana Far The- Future — 44 page 

book Features full color art I fit rendi- 
tions oi 26 different underground 
home designs showing the variety in 
style and appearance Itiat k now possi- 
ble (n iheM- energy eJIlelcrtl homes. 
Also irwl-gdt'ft floor plans. sketches and 
descriptions or Lhe different Eypes of 
earth sheltered homes i hillside, ear 111 
bermed. [dally below grade level Land 
ji <fUtu»6iorL el the niwl tlesirahLr sites and cl I malts for 
build me each type. Structural blueprints for tlww homes are 
currently In use in 37 slates. Detail* on ihf blueprint and 
forms for ordc ring them came wLI h cseh book. s 7.95 ppd . 



' p ^n, - underground Hornet in- 

^ _ J- L formiflwi Manual — An 

ft. I Information Hysicm unique 

\, TO the Held Of earth 

flQp 11 i shell ered housing, it's a 

11 \ large Spring Incise leaf 

V hinder which serves as a 

11 1 centra] source of InfDrma- 

» li i lion on all phases of 

IV earth shell erea housing. 

y *** The indexed *ert ions com - 

lain detailed IntormatJon 
bit site selection, cons! ruc- 
tion methods. SirueluniJ 
designs, exciivannnsi, fpxnigp, landscaping and financing — plu-i 
five complete bonka. Waier Proofing. HeatirigAfenhlalionfAir Con- 
dlt Janlng. Insulation, Cons; ruction Cost Estimation Guide Book 
and a Resource Gu-Ede Cfcoh listing SIS different sources 1 books, 
magazines. articles, buLLdej^«mtrae(or& l archllecls and assocJa- 
lions) of addlllonal informal ion on tnnh shcliorcd living. Also in- 
cludes literature from lesdLng manufaclUfcm and suppliers on the 
newest products available for I he earth sheltered ham* Thm Isa 
compk te information s>^1rm on eari h she! tered living. s 29.f)5 

plus *2.00 shippmg/handJLng. 



Underground Homes • Dept. FMT5 • 700 Masonic Bldg. • Portsmouth, OH 45662 

Vet, subject to your 10 day muneyback gOHrahter. pteasc send the following: 



L The Primer To Earth Sheltered Living M.M 

lOhlo resldemu add 2Ckj sale* uxl 

Plana FgrThe Future 

iOhio rcsid Fills add 44c soles «aa) 

Underground Home* In for mat Ion Manual 31.05 
i Includes S 2.G0 shipping A handling) 
lOhln redden ts add fc L65 sales lax) 

L: Special Saving! — All llirw books *30,95 ppd. 

IQhfo resldtniH add B 22fl JfrtaslJUC] 

Order Today 

Satisfaction Guaranteed! 



Cheek nr Moneyordr r for S , 



. enclosed. 



Please eha nS* my □ VISA □ Mastercard 

Aeemihl No. 

M.C Interbank No , 

Blgjt&l Life 





Know your car 

Kiwi* how Id fix it . .!(■ lunc n . , co> wrote ji .. Ip 
u*p n nmrtinp r £ hi Tfn TOTAL 5ERVJCL MAN- 
UAI. Far >«ir car witl Jw* 1 3ft#* How t&ilo rv*-r y<lh m o 
from 4* mmur jd-jirJJTWni 1o i nuji m repaij, 

TOTAL SERVICE MANUAIj ure of pffinat 



TOTAL SERVICE MANUALS 



inside and out. 

factory »orL:unop minuals. Each me if Cvrtfutfy ct- 
wiinrn top ui *. fry Hie ddHi-youFwIf tar opmi, Cktr 

.tniJ EJ.vp In tolEaw, yii i/avniplclr and ■.LrtnlrJ EflOUph 

ever* Toe jmtfCM+Wial uw. Vein pi ill 1 Nt impofljnl 

inFcymafion plus bmdnA of toe he+L pcium r -dwir 

Ffjim, dfwi ipctificaliom 
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EPA MILEAGE FIGURES 

from pa ge 63/ 

average speed of 15 mph. The results 
are shown in Chart 1. 

] then ran three separate cruising 
testa on the expressway, going 
against the wind. See Chart 2. 

In every case, fuel economy ex- 
ceeded the EPA estimate for the 
1379 Ford Granada. On the average, 
I attained 19,48 mpg, This is 3 ,48 
mpg. or 20 percent, greater than the 
EPA estimate. It was achieved, [ 
believe, because vehicle speed was 
held constant, and there was no 
acceleration factor. Wind resistance 
didn't seem to play as much of a role 
as I had anticipated. The average 
mileage with wind was 19.67 mpg. 
The average mileage against wind 
was 19.3 mpg. 

3. 1 Conducted acceleration tests, 
as follows: 

■ I ran three tests at wide open 
throttle from a dead stop to 55 mph 
by flooring the accelerator pedal. 
The distance covered during each 
leal waw approximately 0. 1 mik-Thv 
average amuunt uf fuel used was 
.0275 gallon, equivalent to 3.6 mpg- 
fl I ran three tests at moderate 
throttle from a dead stop to 55 mph. 
The distance covered during each 



test was approximate ly 0.2 mile* The 
average amount of fuel used was 
.0273 gallon, equivalent to 7*3 mpg. 
■ 1 ran three tests at light throttle 
from a dead stop to 56 mph. The dis- 
tance covered during each test was 
approximately 0.35 mile. The aver- 
age amount of fuel consumed was 
.0315 gallon, equivalent to 11 mpg. 

An engine consumes the greatest 
amount of fuel accelerating. The PM 
correction factor it figured on the 
basis of a light foot, that is, accete r- 
ating at a maximum speed of three 
miten per second. 

A very light throttle foot isn't the 
answer for everyone, however. (See 
■‘Fresh Start” Tech Front Lines, 
page 130,) If you have a manual 
transmission and fuel i rejection, it 
might be more efficient to use a 
heavier foot on the throttle. The key, 
whether with manual or automatic, 
is to attain speed as fast as possible 
without getting into your carbu- 
retor's power enrichment circuit. 

4. 1 conducted two separate tests 
in downtown Ann Arbor (heavy traf- 
fic). The first tea: covered three 
miles ut an average spued of 13.7 
mph, The car consumed .2576 gallon 
of fuel, equivalent to 11.6 mpg. 

The second test covered a distance 
of three miles at an average speed of 



14 mph. The car consumed .2682 gal- 
lon of fuel, equivalent to 11.2 mpg. 

No doubt, city driving hurts fuel 
economy. In six miles of slow, stop-go 
traffic, the Granada averaged 11.4 
mpg. This is 4.6 mpg (40 percent) less 
than the EPA estimate. 

■ Taking all data 1 gathered into 
consideration, 1 have come up with 
the following: If you drive mostly in 
the city, use a 40 percent correction 
factor. Thus, if a car is EPA rated at 
23 mpg, assume you will get 40 per- 
cent Jess mileage, or 13*8 mpg, 

• [f you drive only on the highway, 
where traffic never ties you up, esti- 
mate your mileage as 15 percent 
greater than the EPA estimate. 
Thus, if the EPA estimate tells you 
your car will get 25 tnpg, figure it 
Will get 29 mpg. The 15 percent cor- 
rection factor makes allowance for 
starting and driving a car that has a 
cold engine until it's warmed up. 

This assumes certain conditions: 

First, that you use a light foot on 
the pedal to accelerate. Second, that 
you maintain a speed close to the 
legal speed limit. 1 didn't run tests 
above the speed limit. The last factor 
to consider is ambient air tempera- 
ture. Generally, the colder the tem- 
perature, the lower the mileage you 
can expect. n 




TOUGH 

UNDER 



A high-powered rifle blasts 
a hall-inch hose clear through 
a Master locked ii still hofds 
light f A dramalic lesl ol 
strength filmed lor TV. 

There’s a Master lock Tor 
most anything worth keeping 
Even special locks tor trail- 
ers, guns, bikes and skis 
Now. who makes locks that 
can lake a beating? Master 
Lock, sure as shootin 1 . 




Tire World’s Only 
Unsinkable, 
Come-Apart, 



AR-7 Explorer,. , 
when you’re 



about space 
and worried 
about 
weight 



Th# AH-7 Explorer Is a .22 LR Sport/ 
Survival rite specially defied lorcampafs, 
fistaffwn. backpack*-*, boatsmen. private 
pilols, akimobilefs and RV owners This 
accurate rnarvel of rite des *gn breaks down 
into five separate elements, butt cap, stock, 
aeborv magazine and barrel Indisawembted 
condition Ihe AR-7 is Qftfy Ififc inches long 
end weighs omy 2£ pounds. That's hardly 
any room at all and no weight to speak d. 
And. the AH-7 asflfirhbtes in less fl-an a mkiuie. 
ready fpr firing. Fpf extra, s&lely, this rifle 
floats, assembled or disa$sannbtod 
See your sporting goods dealer or write 
fw liiBfBTure end prices 

Charier Arms Corporation 
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BO POPULAR MECHANICS 








For Home Upkeep . . . 
Tools . . . Hobbies . . , 



Or Anything Else 

if you can use extra cash to help 
meet the cost of home repairs — car 
maintenance — lawn and garden 
quipmenl — or the many other 
things that you need to provide a bet- 
ter life for yourself and your family — 
we would Mice to tell you about an easy 
way to add to your income In your 
Spare time. 

As a subscription representative 
for Popular Mechanics and other 
leading magazines, you can enjoy all 
the important advantages of operat- 
ing your own Independent pan-time 
business with virtually no investment 
but the number of hours you decide to 
devote to it. Be your own boss. Work 
from your own home. Your family can 
help you. too. Besi of ail you already 
know your first customers! Your 
friends and neighbors are waiting for 
the service you can provide — at no 
extra cost to them. 



Send for full details on how you can 
earn generous commissions selling 
new and renewal magazine subscrip- 
tions in your community. Mo previous 
selling experience Is required. We will 
send you all the information you need 
to begin — free and without obliga- 
tion. Just fill out the coupon below and 
send it in. Act today! You'll be glad 
you did. 

p “** 1 

j IHTEHHATtONAI. CIRCULATION DISTRIBUTORS , 

I Th* NHftt Gfirpoftfllwi. O *pt, PiUSfll 
I 250 W, Mill Si , HtW Vwh H N.V 1001 ft j 

1 PtodM me compete tfeiiiils cl you* I 
\ moiWy-maklng 5uOsoip4k>n plan. I 

I — * I 

I NAME I 

I I 

i strict a m. I 

( \ 



1 cmr h state, zap 



J 



THIS COULD BE THE START 
Of SOMETHING BI6. 




Here's a little something every R.V. 
shou ld have: A Honda EM-500 porta hie 
generator. Ns 500 (max.) watts of power 
make ft perfect for charging batteries 
and running ca mpii^g accessories. And 
Ffs a compet. t ILi.. to it tils Into the 



smallest storage spaces It starts easNy r 
and needs no fuel pre-mmng- 

To find the Honda Generator dealer 
nearest you, just look in the YbNow Pages, 
or call toll free 800228-2056, ext 640 
in Nebraska, 4u^h/rasGU, ext 640. 



XT'S A HONDA 



C 196 1 HunfU Mr* m Ce> . Whf ft* and rri^mytt rDcomtnMfid 

Ifwi ^ri«f the-awnBr^ rfur^rtKpre upwflhni ya/r Fr»*r FV^Jiks 




Meet (he pnnce of the picnic . _lhe best on the balcony . 
the greater tailgater . . Weber's new Table Top Gas grill. 
The carr ying handles loch the top on The gas and lava 
rocks give you outdoor flavor without charcoal 
waiting! And best of alt, 
it's one of the ”go- 
any where" gnus from 



uieber 

The one.Thft only. 



£1961 W*b*^Slaphm PrwB^iCo f*r a rtflailwfiear^ou, cill*Si3?3-?4ft5 On Mnd* ai&ZSB>50ia.] 
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For Maximum Mil pagp , Performance and Engine Life 

Ju foil the World’s 
Best Engine Lubricant 



A Revolution In 
Engine Lubrication 

TUFOIL® the super lubricant 
concentrate, Introduces a new 
and highly advanced standard 
in engine lubrication. A techno- 
logical breakthrough, TUFOIL® 
(pronounced tough-oil) Is the only 
patented* and proven successful 
combination of oil and micro- 
miniature particles of PTFE. 
Commonly known as Teflon® or 
Fluor*? FIFE Is the slipperiest 
substance known 
to man. 



TWoll® States 
Oil Alone Obsolete 

Coating all moving parts of 
your engine with a film of PTFE, 
TUFOIL® minimizes friction and 
metal-to-metal contact well 
beyond the capabilities of 
premium, synthetic, graphite or 
any type of motor oil. 

TUFOIL® is the product of 
more than 10 years of research 
and millions of miles of testing. 
Just a few ounces of TUFOIL® 
added to your favorite motor 
oil Is better at reducing wear, 
increasing power, improving 
fuel economy and enhancing 
overall performance than any 
engine lubricant you can buy. 
Much better! 




for ENGINES 

Boner kttp;i<jp 

&JTK*r Perform , . 
CitssPf SrftrTiry 
increase t 
E-vpne Life 
Favwr Oii Ov^.q,- 
PpiUK.’ed Otl 

Cfjnv,*nt-|ihr>- 

0.> i MTLwr 



10- 20% Better Mileage. . . 
and More 

You can expect a lot from 
TUFOIL^ Tests by Independent 
laboratories, fleets, major news- 
papers and automotive publica- 
tions throughout the country 
document that TUFOIL® produces 
an average fuel savings of 
10-20%. (Your car may get more 
or less depending on Its condi- 
tion and your driving habits.) 
7UFOII®can save you hundreds 
of dollars a year! 

But savings don't stop at 
the gas pumps. With TUFOIL® 
you'll have longer oil change 
intervals, lower maintenance 
costs and less engine trouble. 
From Indy winners to every- 
day drivers, satisfied users 
already number in the hundreds 
of thousands. 

Satisfaction Guaranteed 
or Your Money Back 

At a manufacturers sug- 
gested list price of $12.95, a little 
TUFOIL® goes a long way and 
pays for itself many times over: 

Used as directed, with 
TUFOIL® your car will run better 
and last longer on tes s fuel! 

Next time you change your 
oil, really change fit Add TUFOIL? 

Nothing Else Even Comes Close! 



TUfotfr One of a Complete Line of 
Revolutionary Lubricants For Every 
Consumer and Industrial Need 

‘US Pits'll No. 3.933, l.K/.JBl 
OfcfW pvtaiM pending. 

ITJFOflJ'ia Reg. fu of Ftanmits Inc 
Terftcn* ft TU gl DuPont 
Fluoo 1 m Reg. TM oMCi Arntnen* 



For further Information, return this coupon with a self-addressed 
stamped envelope or call us at (617) B77-3060. 



LOOK FOR TUFOIL® WHERE YOU BUY AUTOMOTIVE SUPPLIES. 

I 
I 
1 

I 
I 
1 
I 
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Name 



FLOTECH INC. 801 Water Street, Framingham, MA 01701 



l CHy_ 



State 



_ZI^ 







:aued is money sawd 



SAVE 

ENERGY 



Knel^A' ,■ 

A hi and mam way m start 

saving is insval y-miir hurtle with 

Red I Vvit rauLta I j 
and fillers— J 
thereon# for 
every raulkinn 
nfm. Pay*$** 
rf?l LlUenliuii to 
frame a uf donr*. 
windows arid air 
cimrlitiiwenMhi" 
f(iilEnlaliun h all/J creeks in mortar 
ELiid mimtf. Ask 
y^ur dealer for a 
I'n-M copy nf Red 
IfevilflWkchiiri^ 
“How To Save 

ort^iul Li 
stamped, self- 
addre^?d. busi- 
res^^iae pm^lupe 
to: Ked Devil, Inc,. 
Hh p\ 156 K, I ■ i iif ?i i r S', f UT&Hiir 



RpM [>trufcj irn; Ui^uji i NJ07B63 

WE'RE SOLD 
ON QUALITY 



GET OFF TO A GOOD START. 




If you Ye about ta up anchor here's 
a good starting point- Pack a Honda 
EM-500 portable fienerator Th-i? incon- 
venience— and possible Ganger— of 
dead batteries at sea makes the EM-500 
vital cargo, Its 500 {max.} watts of 

po make- it p^rfe^t for charging 

IT'S A. ] 



inboard batteries. And it's a compact 
40 fbs..sg it fits into the smallest storage 



spaces. 

To find the Honda Generator dealer 
nearest you. just look tn (he Yellow Pages, 
or call toll-free 000-228-305$. e*t 6*0. 

I sir Nebraska, 402-& 1 ? 1-4000, a*t $40, 



C 'WJ Am* -f W N&ftlJ McjftOf Co . In? Ry Hri-iffem MlnlV **d W r*N*l-*^pihd 

irjfi sOuffiatf thfl rnanmjl be^Dfi Gfmifirjfc Mon« FVOittl 




Guest Bed On A Shell! 



LlchtW*ipM.-5*nttial...UJuai* 10 your comfort Tin* Air 
6«! LjUwiiS * r*vplyNonary slftPrnritf pi penance GemSy, 
Gul firmly sup^ciris you vr^ lDiH« all Features air coil 
CCnUrLiEllDn w-lfi mulliplfc cerirrnllM iir chamtur* 1^*| 
hold yourix^ e¥*nlyafldin^^Ffl^den1ly 

TLlmJ »ny r &Qm JntO 1 gu^SS r QOm ThS rieal pur'll: n 
bfld- lor hUMd-H-v i- 1 ': d ■* af: Alien HEitnrsi . and :1 *tpE««(i 4 a|ly 
T*kw Th* AJr find Camping m your Y in. on your bdas, ifl 
your sb'mmer Home :sunhaihiE and Plonl on it I 

Araitabi* In twin, deuhifl, ?ue*n ard kijvb &i«s Inflate! 
in minute* *-lh mosP aii pumt-s at o^nniElo- vacuijm 
iHegh-powwr hit Dijmp jtMzL&d -opfional * Wade or sturdy 
20 gauge potf limy! , clean 5 w \fr Sr:- if ahd water R*o*ir tail 
and fjurhu adapter mdiniBri 

D^n'i &? rti*.i^*ci by imifca(iona hft&isl «* or^irkAi 
ted Vfrmereen Th* JUr B*d Itf-rJir Fmo Trial It n u* 
’■*1 1 V: frS. m I ul n |[ w 'I hhh l'd.iiy?, I::.rr nlurid OnJer n-ow' 

CCt jllLASI::iflWflS fili tenn mwmM*m*k*VUk 
DiilWLIPlti JO UU MWtfrPie 

C^f ftlTOfl no 44, £l 1-OwRS. * &tr ? W^A *1LK 
~ 7% M-ad 'e LftP« , Bcn^^mnlia, iMinoix $0 ■ Oti 



r P)mt Mind ni« in* fgEluWiOQ APR fl £D(S3 
Twin 51a* Clt*m 2$&) U9,i5 

DouMa £l» i il Pm ?3£4! H»,»5 

□ OtfHr an [Jt*m 

r~iar V 51f« I Hem 23 tS9.B5 



_ + n If .If □ 

I Add U.94 per M lot ihipplng and Iniuranca 

f ~ AC Mr Pump (iramOODJi 121LB5 
DC Pomp-ia ¥iiliR^*fm DOM: fM.Sl, 

| Hllrwla RMldMti l^lud* S14% *al*« t* j , 

I OiKhiM.O.EnglQied Ch*ro*My OedllCird: 
I Maatar Charge Afhprlcin Fip^pia 
J ;' Ylu _J CSnari C4u& 

I Card P+o. Eap, On* . . 

I Nana, 



Conkampoirary Mirkfiipg, ine. 
T^JMfliple Lane Sf nMnviHa.iLe01D6 
Lp^ol PUMF iJl EC 



HkarUetlng, Inc 1 
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Designed for constant 

industrial service. 

ideal tor the home handyman 
and s hop mechanic. 

m 1/2 Ftp. uptcHtiriUTL shielded ball bt*r- 
ing maT&r 

■ 3*60 wpm; 1 10/220 vohi: 4/2 impt, 

• Lubricated for life. 

• Smooth grinding performing*. 

• Two 6 -inch grinding wh*4l&. 

• Adjustable 104-1 t ** i for height and dn- 
T*ncft from wheals 

■ Adjustable spvk detlecMora 

• Motor and wheels an dynamically bal- 
4rt»d for fry an reunion. 

• Oval frnd b«H* ind sp«tml|n4 ddtfontd 
motor for greater grinding cl«*riflC4 

•0 OH *k haunt* made lo increase air How 

Compare at $ 139 



AP 

flipping 

w^ignr 

46 Ibo 



LIQUIDATION Y MUSI LIQUIDATE 



Big savings on this 

HEAVY DUTY 

6" BENCH 
GRINDER 



tndn LJid cuiiDmtn 

cmi phone order*. ■■■■■ &■££■ 

Toll-Free: 800-32S-50&2 

If btvtv 1*1. &r ellii lii.emii 

«r ir hi hmmwi, t*n 10022^2604 

74 mhHt 4 . 7 d»>-f t 



COMB Sa./LiqiiHfilon D«#i 3060 

3258 rtmn*fr*h* Av* / Minneapolis MN. t!4[>6 

Send 6" fiaricFi OrndHlH at H5$ (ft Mth 

pigs *3-fi4*nch fop shipping and handling t Allow 
4-5 w*Bfca delivery II paid try (Unmnl eft *C*. add 
*n 13 w&efcs. Sorry, no C.O.D. or^n-l 
□ My eftpea n»My ruder Jt encH>*«| 
Charge^ nMatt*reft#fa# DVISA DAm Ea. 

A«i No End 

PLEASE PRINT CLEAR LV 

A detrain , 

City, . . 

, Sin 2 IP L 



C.O.M.B. Co. 

ONE OF THE; NATION S IARGE5T 
AuTMQPIZEO MAH OADEn LIQUIDATORS 
DP COhii uM E A VRO DuC TS 

3258 MINNEHAHA AVENUE SOUTH 
Minn* apgi is minn 65*o& 



AT BELOW DEALER COST! 

2 lip. Metal, Brick, Concrete, Plastic 

CUT-OFF SAW 



* Cuts quickly through steel, iron, 
brass, copper, aluminum, zinc.* 
•Zips easily through plastic 
and tile * 

• Cuts pipe, rods, tubing, 
bars, conduit, PVC, etc. 

•Cuts fast, smooth with 
abrasive cutting wheel. 

' L’ i. N iii'j wr-MP- m.-i.i.lrd Pih ni^lsl i: nT h JH 

Cult slock up It 4" high And MmELw 

Sliir" wide. Miter cute up In 4S® 

Hrrfi'i a pn-win 1 lj ? Pip jjw / 
thfll u w% am ahiasiye Cult my 
whbeltn zipqulck^ smoothly ilrUM 
through your foitgha si cut l jr 

ting jobs' 1 u 

Whan yau have Jiff i - 

CLilE 3iuf r LU Mil li<kd .-. 

hard steel ytmi need yf g|j 
something really tpe T unu tu 
CH lhtidckileiBb ? W0NTW » 
And THIS taby gjpi do < LIMITED 
M> Thi* fast action saw % WAR RANT 

ha & all the guts and a ll Ihe *i JT 

power you mead fo sJNce 
clean Through hard metals m 

A hurry This »w ti p*Ei a Err* IE 4E}00 rpm on 
ordinary 116V h ccisn ciirrerit Stjndnrrf pfocr 
I h e* you * witch toother sts-n-danJ abrasive wheels 
for special jobi. Uses 1Z” wheel with 1" hole. 



PUBLIC NOTICE! 
BANKRUPTCY 

and Financially 
Distressed Merchandise! 

Vi p #11- ■ ninfei.JJPiE liQiivdllOIL Of li J fl« 
rfl^Ofll'MK-1 SftJl li'wlP be qVKWp Ji.-'dH 
T*t*4fo* pnrrM Ein.p..i4u C* * *&■»■*¥ tf* 
■MCAI tli bh tk 

M-Arti.Nr.EvlKrS i!n+r|Hfr4iJ£'M*1 
IpU v-"r p nn.-K.V-li 

B-Jftkni-pifT 

% uifl 

fl.infc. InOppl Nihu i li#biird 
Irauri-rtcB clMiri M>r 

MtlkjH £04*1 pj I- Y* »l|l|1li*t.k*l^ -n*fVp t-l'jJ 
lMD*l tteir *44ir«V3- -1 Nq SJTtS |ja^r Jiwvim- 
Icnn IJH .rFHP.Mlij-lB ^ hll i.i.' 0^N 

fn ilui -ll i'T fuh^BEiP nfiH^ilHi.j cartdrllOP 

.-.p-..r A r iP. U pnrEi-jin rt nr f WllElW-CH'n 

T.,.-M, . ..1 ChIi ion Ririri sod j?s aoa^ 



J bv WOTOH* P^^rlnlmo VI Tf!^ Cut S' Vri* -TIhAIN F4S-ENEH Lnqjkf F IVQ€ HTI ^ CONTR0 L 

IOP :.C"^' r *t*ICliM'r.q w-h«l *4 vault fan unfit- -cull :tji %jw h*«3 pn dkl^i-i On oNl IVplICh DO^v*^iW1l 

4000 «pm Iin 115V f^r » f-n h 1 at- ■ = 1 1 «r 1* lnr*1*rf Y&Ltf Ihvnfc 



*Turmstrpw vtw c*m b« iupcorely an-gletl few mner 

CUT* yp tc 4S 

• Spring lever a uec mahc-a-lly krrcp-5 Ihe saw held up 
right when not m me 

• Strong. KlLiprfy ne(TtE bain with shutik ^biiirbiny 
l«et at all font cornari. 

• Matai shield help* Hap arid rtaflect sparki lhal ira 
produced in- culling operation 

■ A convenNBTit casing slfap m^i ii y to pick 
up and carry the saw 

■ flVj.fofrl power cord with Urg-np-. ruggnd, premg 

plug 10+ grounding 

• SlUfdy h 14l!d CdF-iiiuotfon Fine nualiiy De*kgnad 

for foaung duNafciliTV 



Comparable retail: 

s 269.00 



C-O.M.B. Co. / Dmp\ B 474 3110 

I H50 M-irtflphiih.a Air- 5 Wirtrt^p^.fl Mjhm 65*0* 



| Sn"Ul Cul OTF S-n>v|»f at OQ d^s * r i &0 

I aach Par l+iicifMng a nd handhng i Arlaw up !□ * flMoekafor 
I eMi^rn 1 * Arin «■■ r>ira 7 Inr L-hmnk ! jercy no 

1 COD Orders- 



Ortir card CHSie-n,i» : r-.H.i . n 0i*dep S nacft Pap ^'P(Mng end Hanrfrinfl I Allow u[ 

v ■■ p aaa m m a m yvo -#% I J«riwpty pn r^Frp 7 p.*n!l frr 

Toll-Free: 800-328-5082 i c a n «rd V . 

II sj-snal or laliapr bubmn^i Fuj^i-p ijpl ’ Mmn?sDtn ada ilnle loies 

It cHiid u ,n-e w(». d.»j 600 229 260$ j U V cl»ctoTin>r^ nrtiKi. pi-tlm.B 

1* •*»* * 0*». f <»*« • | cc.g* lv i Hutnari i | U£A 



C.O.M.B. Co. 

ONE Of The NATION'S LAHOEST 
AUTHORISE & MAH URrjtfl uauiDATClRS 
Of CONSUMER I'RODUCTS 

3266 MINEHAHA AVENUE SOUTH 
MINNEAPOLIS M1HN SS40h 



| Ctijpge ssi Mkitffcart 
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Am EKpreCa 



Minnesota nipidenli add 4% stall uleatax. 



Minrftjoti residanti add 4% stale Sale* ft?- 








LETTERS 

fC&ntirao&d frflfT? p ape 76} 



Look«aiikes mt the same 

The article 2J &rcf*fnp /Yt w Sports 
Planes You Can Build {page 74. Jan. 
'81J contained an unfortunate error. 
The canard ultralight depicted in a 
photo sla the Ibis, is* in fact, a Gold- 
wing. The Gold wing has a 65-mph 
cruise speed and a fuel economy in 
excess of 50 mpg, A free Information 
sheet and a $6 information package 
are available from Goldwing Ltd., 
Box 1133, Jackson, Calif. 35642. 

BRIAN OkEN* 
GOLPWING LTD- 
JACKSON, CALIF, 

The Goldwing and Ibis are very 
similar in appearance and were both 
photographed on the name day at the 
last Oshkosh fly-in. The labels cm the 
two were transposed in the dark- 
room* 

Car Clinic cuts costa 

My 1978 Catalina started knocking 
badly, I changed brands of gasoline 
and finally went to premium — with 
no help. It still knocked. 

Then I opened my Feb. 'BO issue of 
PM and there in your Cor Clinic col- 
umn (page 52) was the answer— a 
stuck flap valve in the air-cleaner 
snorkel. No more knocking. Thanks 
to you. 1 saved a trip to the garage 
and a bundle of bucks. 

EDWIN J JACKSON 
OFHONP n EACH r FLA 

I look forward to Car Clinic every 
month. I can't understand why 
many dealers aren't aware of the 
service bulletins you mention. 

ALAN Mr MASTER SON 
SAN LEANDRO, CALIF 

// you like our Car Clinic, you'll 
love our annual Car Care Guide, ft 
begins on page f$S* 

Caught speeding 

Its a shame that tape cassettes 
don't operate at a faster speed than 
1% inches per second. However* the 
19 i.p.s. you claim in your article 
Cassette Decks: New Ways to Sound 
Good (page 78. Feb. P S1> is a tittle 
extreme. At that speed, a C-frO cas- 
sette would hold only three minutes 
of music per side! 

FRANK GENTRY 
DALLAS 

Our experts do know better* The 
error occurred during final printing , 
Well pay the fine . M 




LIGHT UP YOUR LIFE. 



The Honda EM^SOO portable gener- 
ator can light up your campsite without 
weighing you down. It gives you up to 
500 { max . ) watt 5 of power i rt a ] ightwe ight 
JO lb, package. And iFs as compact as a 
small, portable TV The EM-500 starts 



easily, runs quietly and needs no fuel 
pro-mi* Eng. 

To find the Honda Generator dealer 
nearest you, (irsl look in the Yellow Pages,, 
or call toll-free 000228^2056, ext 640. 

In Nebraska. 402-571 4900. ext 6 JO. 



IT'S A HONDA 



t I9EU A'wCJft -H gt Co-. fflf ptf nHim uiletp and pertcFfnance, wt ■p ujft ttmfl 
■*«i wi>i In* cwntrt nwkiil btfexu oprnLirig r-w Hanoi Pmtf Pra\icl 



AQUA DRILL 

FOR WATER INDEPENDENCE 



HAPPY HEALTHY LIVING 
REQUIRES A PLENTIFUL AND 
CONTINUOUS SUPPLY OF 
GOOD QUALITY WATER. 

ODDS ARE IN YOUR 
FAVOR THAT THIS WATER 
SUPPLY IS LESS THAN 200 
FEET BELOW THE SURFACE 
OF YOUR PROPERTY. 

THE AQUA DRILL & IS THE 
INEXPENSIVE WAY TO 
ACHIEVE WATER INDEPEN- 
DENCE. 

FOR FULL INFORMATION 
ON THIS UNIQUE AP- 
PROACH TC WATER WELL 
DRILLING 

CALL TOLL FREE 
4 - 800 - 231-2735 

IN TEXAS 1 - 600 - 392-0751 
OR WRITE 

AQUA-WELL MFG. CO. 

P.O.BOX 10&39. DEPT, w 102 

HOUSTON. TEXAS 77018 
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Waffling The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health. 
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HEATSINK DUCT 



GATE D&lYER. POWER 
SUPPLY eOARE) 
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STAINLESS 
STEELOR 
CAST- 1 no N 
POT 



Cool new ways to 
cook with less fuel 



Today's appliances cook faster and 
safer white conserving energy— and they 
prepare food better than ever. 



Magnetic f Feld flew* from the e Metric fldd 
1g generate an electron, flow, Fefroua met- 
als resist ttem and produce heal 



by John H. Ingersoli 



Glau cooktop of tnis Induction range by Chamber! Corp.., Qitgrd, ttlta., la only < 
Ihc touch. Drawing (below) ahowa range's power and heat-dlMrlbmlon 



i to 



C ooking has taken another big 
electronic step into the fu- 
ture — the development of the induc- 
tion range. Brought out experiment 
tally in 1972, this microprocessor- 
controlled wonder went into produc- 
tion last year. Today, Chambers, 
Roper and Fasar offer induction- 
range model S h By the end of this 
month, General Electric expects to 
market its version. 

For a sum between $1,200 and 
SZpOUO, an induction range can be 
yours. You'll get a power circuit set- 
ting up a magnetic held that induces 
a ferrous metal pot to cook your 
favorite spaghetti sauce as slowly 
(or as fast) as yon wish* evenly with 
absolutely no hot spots, and using 
less energy than a gas or conven- 
tional electric range. 

The pot, not the cooking coil, heats 
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the food. Some further advantages 
are: shorter heat-up time— shorter 
even than a gas flame; a relatively 
cool monolithic glass (or ceramic) 
cooktop on which spills wipe up eas- 
ily and you can ! t bum your hand; 
instant reaction of the pot to shift 
from boil tg simmer. 

An induction range operates from 
a 220-240- v, outlet which flows to a 
transformer* The current^ con- 
verted to d.c. and pushed up to 
30,000 cycles per second, spins into 
the work coil on the underside of the 
cooktop, producing a magnetic field 
that cuts across a metal eookpot. 
The electromagnetic energy of the 
magnetic field is converted to kinet- 
ic energy within the metal and this 
in turn, is transformed into heat 
This heat simmers the spaghetti 
sauce. 

Since nickel-chrome steel puts up 
maximum resistance to electron 
flow, it is the first choice for pots and 
pans used on an induction range. 
Next is ferro-mngnetic steel. Porce- 
lain-covered steel pots will also 
work. Cast iron is okay, but it heats 
more slowly. 

AIJ -copper or all-aluminum pots 
barely get warm, since both metals 
are such good electrical conductors; 
they offer little heat-producing re- 
sistance. Glass or ceramic pots are 
useless on the cooktop. 

Induction ranges save energy in 
several ways. Their fast start-up 
conserves power. And only the pot 
heats, -lust think of placing a 4-in.- 
dia. pot on a standard electric burn- 
er. Half of the burner just heats air. 
On an induction range, only the pot 
absorbs heat. 

When water boils away in a pot on 
an induction range, the pot begins to 
overheat and warms the cooktop. 
This signals a relay that snaps off 
power. Also, if you lift a pot from the 
cooktop while power is on, the mag- 
netic field automatically ceases. 

Induction ranges have the poten- 
tial of saving up to 40 percent of the 
power an electric range consumes. 
They can save 35 percent over n gas 
range. 

New microwave ovens, on the oth- 
er hand, have improved features, 
and their prices are lower than ever. 
Countertop models able to take a 
medium -size turkey sell below $500 
in many cases. 

Several improvements have been 

made on the newer models: 

■ Food cooks evenly in the new 
ovens. In older models, it was possi- 
ble for part of a rolled roast to come 
out barely warm, while another part 
was tough and overdone because 
microwaves bounced off the metal 
sides of the cavity in an uncontrolled 
pattern. 
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Drawing (lop), shows basic format of a microwave oven. View inside the Sharp microwave- 
convection oven {above; shows circular rock that rotate* le cook do food evenly. 




"A dozen or so years ago. <he firsl 
pacemakers coiki be interrupted by 
stray waves from microwave ovens, or 
car ignitions, or a malfunctioning TV 
lube," says Dr. Don Juste sen. director, 
VA Hospital, Kansas City. Mo., and a 
loading cardiac specialist. ■That's noi 
line today for two reasons. 

He explains that pacemaker manu- 
facturers quickly developed shielding 



for the delicate mechanism within a 
pacemaker, The shielding is metal — 
titanium or high-grade stainless steel 
The metal encapsulates the device 
Microwaves bounce off the mesa I, jusl 
as (hey relied from metal in an oven. 

As a second precaution, the makers 
put a filter where (tie wire enters the 
pacemaker. This filter stops si ray 
waves from flowing downward. — J.l. 



n 
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Today, ovens have microwave 
l+ stirrer& M that look like small fans 
t&ec drawing on page 88)v The spin- 
ning stirrers catch microwaves flow- 
ing from the magnetron and dis- 
perse them in a reasonably even pat- 
tern to all points of the cavity- In 
addition, most ovens now have ro- 
tating food racks for food 1 or you can 
get them as accessories- The racks 
slowly turn as the food cooks, fur- 
ther reducing the chance of cold 
spots. 

■ New ovens, combining convection 
and microwave cooking* brown meat 
and turn cakes n golden color* the 
aame as in a conventional oven. 

Are the new models safe? ''Worry- 
ing over injuries from microwave a in 
an oven is like being afraid of get- 



ting trampled to death by an ant,’ 1 
says Robert F. Schiffman, president 
of the International Microwave 
Power Institute, Microwaves don't 
emit ionizing radiation, as do X- 
rays. Microwaves are in the name 
class as waves from radios, toasters, 
infrared he a tern and the sun. 

Microwave ovens sold in the Unit- 
ed States exceed strict government 
standards for emissions (no more 
than 1 milliwatt per square centime- 
ter at a distance of 5 centimeters 
from the oven). By comparison, sum- 
mer sun delivers about 100 mw\ per 
sq. cm. 

■‘No injuries have been reported 
from microwaves in an oven during 
an estimated 100,000.000 hours of 
use over the past 20 years/' reports 



Guenther Eaumgart. president of 
the Association of Home Appliance 
Manufacturers. 

Energy and time are conserved by 
microwave cooking because of its 
speed. In a microwave oven, a potato 
takes four to six minutes to cook; in a 
conventional oven. 45 minutes. 

In a conventional oven, cooking a 
potato burns up 1.16 kilowatt-hours; 
in a microwave oven, .43 kwh, or §3 
percent less- Savings vary with food. 

Convection ovens are air movers- 
A fan or fans at the rear of the cavity 
circulate heated air around the food. 
About 90 percent of the air is recir- 
culated; 10 percent Is vented and 
replaced with freah air for combus- 
tion {in gaa units). 

Two features of a convection oven 





Both standard and 
convecllor cook- 
ing are possible In 
the model CTCO- 

300 by Moulinex, II 
hmm two shelves lor 
full-meal capacity 
and a reinserts to 
allow self-ba&ilng. 




EP#ctric*conveciioo 
and microwave 
cooking combine 
in new Redaiange 
by Amana. It is 
pa wared by a 120-v, 
line. The price is 
around S&5-Q 



Ptaud in Amana ml era wave oven, $30 Am ana com popper yields two 
to three quarts of popcorn. You needn't add oil or shake the popper. 




Sanyo otfera a combination gas convec- 
tion-microwave oven. It comas In a coun- 
tertop model that veil* lor $B7D. 




General Electric's new Specemaker microwave 
oven has a humidity sensor that judges cooking 
prog rasa and reguiatea time end power level. 
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improve cooking quality: First, slow* 
I y circulating air rooks food more 
evenly. Second, moving air disturbs 
a layer of insulating air over the 
food, bo heat penetrates directly. 

Because of this direct heat pene- 
tration, food cooks faster at much 
lower temperatures. 

Using gas as fuel, a convection 
oven saves IGto 15 percent of the gas 
required to cook conventionally. 
Very little, if any, energy is saved in 
an electric convection oven. 

Research in the '50s and '60s 
brought us microwave cooking, You 
can count on research in the '80s to 
tie microprocessors more closely to 
our cooking habits. Hi 

Fout-btifnar gaa range and gse convection 
oven with two fens combine wHh micro- 
wave capability In Caloric unit ($1 350). 




GRILLE 




In a convection oven (above), the heated ah Is drawn across Hie Top of ih* 
food; around the sides and under the bottom to cook evenly, 



NEW POTS THAT PAN OUT 



Appliances aren j tho only new advances in iho 
kitchen. Pol and pan makers have been turning 
out improved utensils that upgrade cooking qual- 
ity Today’s otter mgs for home kitchens rival 
'hose found In good restaurants You pay more, 
but get more Hero are three examples: 



Two slainJftsa steel layer b envelop three aluminum 
ores in Far her ware ftvfr piece Advanlage set (5160). 



Ravere promises nonstick cooking in Itm Bialnleaa-aia-Qi akll- AH bob id last a liteilme, Mirro's hard anodized aluminum pots 

lets lined In DuPont's Silver Stone: 10-In. pan coals 530. are called Classic ChefWara An B-liter pot cuts 553. 














MRS! COIN OF Ms KIND EVER MINTED! 



All 39 U.S. Presidents 
On One Single Coin 

Including President Reagan! 

Special Mint-Struck 
DELUXE SIZE 
Presidents’ Coin In 
SOLID BRONZE 
Electroplated with 

GENUINE 
24-KARAT 
GOLD 

until Jan . 20th, 1982, one year after his inauguration AND THEN NEVER AGAIN! 



fa MfflfWfiB/ap nriR oi rtw must important evente in 
Afflf/icJUl Life \tm Irjuguraliora o! a oaw LIS 
Ptwrttefll i SlrTClfy limited *d*lBfi ff! Iho nUsI 
unique cmn or Its W ever rr-iniKl w: n now be matfE 
Available 10 Ehn public 

W EDITION SO UNITED, IT WILL BE MINTED ONLY 
m*m TM YEAR FOLLOWING FMEIIKHT RUMNE 
FN AUSUIUTIDN - THEN NEYO ISSUED AWN I 

Tnis mjgnieicend and awe-ukifliring Golden Prestetuif 
Coin" Mures the Kulptofed busts til ALL 39 
PRESIDENTS mcfiKlrttfl ftetidenr Reagan intr is 
undoubted!* btm m iha mosi injuring celtK!ibl*i you 
ceiiic possibly possess or p»s along ^ children ana 

Itfrtd QMS la wifoy lor pgnflFJOoni 1o CfllM Especially 
since 1 Will bo ratable Wllh all 33 PVesKtenli DUE 
TIME AND ONE TIME ONLY during ihq yur 
filming I hi date or 1 lie Lmaugurdiion 

AW TIME EYCT ISSUED IN THIS DELUXE SIZE 
WITH THE ENDURING KEAUIY OF PORI 
21 KAPUT QDLD PLATE I 

Ift furl bar gnhara 10 lwrlMfH vauv. ina "Pmsidafils 
Cain" after being rnirTHEruCk in solid bftHue, win be 
E-oclropuriKl wltn I he priceless, gleaming beauty ol 

Genuine Si karat gold ' tosms musing m 

value fl iruiy makas ibis wn. one or me mwr urHqua 
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fflEHNTtD IN DUR fl SPLAY CASE, 
ACCOMPANIED BT SERAL HUNREIIED 
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HOMEOWNERS' CL1NSC 

QUESTIONS /SEWERED 



Condensation woe 

l ¥ m a rfo-it-pourse j / carpenter (three 
houses and om remodeling job). My 
latest house is trimmed iti oak, and it 
has aluminum windows, It T * built 
tight and is energy -efficient, with 
heat pump, wood stove and adequate 
insulation. The problem is that the 
aht m in u m m 7tdow fra mes * wea f 
throughout the night and the oak 
trim is being ruined by the moisture. 
In these days of airtight homes, 
someone must have the answer. A ? ig 
help would be appreciated,— Charles 
B , Pearma w, Port Angeles. Wash, 

For now p your help comes in the 
form of storm windows. These, of 
course, create an airspace between 
window and storm window. This 
allows the innermost glass and inte- 
rior frame surface to approach room 
temperature. The problem is that 
the warm, moist air inside the house 
hits the cold aluminum, causing con- 
densation. Before purchasing a de- 
humidifier, borrow one to sec if it 
reduces the problem. If it does, that 
would be cheaper than storm win- 
dows. 

For your information* though, 
new developments in aluminum 
frames make them less prone to 
moisture condensation* The Archi- 
tectural Aluminum Manufacturers 
Assn. (AAMA) states that windows 
are now being ‘‘thermally broken.^' 
usually by pieces of vinyl- This 
means that instead of the frames 
being in one piece, they are now com 
strutted of two or three extrusions, 
separated by the vinyl or similar 
insulating material. Thus, the alu- 
minum exposed to the cold exterior 
is not the same piece that is exposed 
to the warm interior — therefore, no 
sweat. 

Keep in mind, however, before you 
blame all your woes on the alumi- 
num, that single-pane glass can 
cause even greater condensation. 
Storm windows will help in both 
cases- 

Cracked walls 

My old, but well-built * house has 
cracks in the plastered walls. In some 
rooms, they an c worse In Other*. 

What is the best quality paint f can 
use to keep the Cracks from recur- 
ring f / might be able to a^brd the 
material, but Pd have to do the job 
myself. / want the treatment to last, 
so t will need lots of advice, Pd prob- 
ably start mi my smallest roam . — 
Madeline Winkelman. Wichita, Kan. 



Madelyne H paint's not your an- 
swer, no matter how good it is, or 
how thickly you apply it, "Kitchen 
Ceiling Cracka" [Homeowners’ Clin- 
ic, page 126, Jsn. ’791 outlines a 
method for repairing cracks, Howev- 
er, if y ouVe tried this and the cracks 
keep recurring, you tnighl want to 
try a lining stock that comes in rolls 
similar to wallpaper. It s made to 
cover cracked and rough walls. In 
fact* the manufacturer claim® that it 



Wall Cover give i smooth surface to cement 
block and other rough walla, then you can 
cover walla with paint or wallpaper, 

can be applied over block and brick 
as a base that you can cover with a 
smooth-finish material, such as 
wallpaper. The product is a fiber-eeV- 
1 u 1 ose-acry lie co m posit ion cal led 
Wall Cover. You install it with a 
ready-mix vinyl adhesive, in much 
the same fash i or, as you install con- 
ventional wall coverings. Wall Cover 
is available in 2fl- and 4Hdn. widths; 
it costs about per 36 sq. ft. 

Although the manufacturer 
claims success with installations 
over wood paneling* it will not guar- 
antee such installations due to vary- 
ing degrees of climatic conditions 
and wood finishes. 

If your local paint and wallpaper 

0o !«xr ftavie e twfmmRintenaneQQr ftipairpfottism? 
-r to Ototc, Aoputt' 

m*1 57tr\ St.. New YorM r NX 1QQ19. Left era 
cannot tie ans#e*&d tndtviduaify. bu f jaroWaw at 
rt'-kfe inJeresr wsif tie tfscuss ed in ff\ts caiwnn. Far 
more name isparfana mamtonancs fletp, gat PM a 
Home Ca*e Guide, 5^.95 postpaid Send orderf sj to 
PM. DepI, HCt j, Box TQJ4. We* YorK. N.Y. 1QQ19 
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store doesn't ®tock Wall Cover, write 
to Imperial Wallcoverings, 23645 
Mercantile Rd„ Cleveland, Ohio 
44122, for the name of the supplier 
nearest you. 



Wooden coat bin 

Pm building an all-weather wood 
foundation for my new home in Ala&- 
ka. I want to build a coal 6-in in the 
basement. How can t best pwiect if 
from any fire kuzard? — Judith A. 
Hudok. Anchorage. Alaska 

1 don't believe that your situation 
should hti any more of a fire hazard 
than smoking a cigaret in a wood- 
paneled, concrete -block ba^ement. 
Heavy-timbered construction isuch 
as 4 x 6s or l&rgerV with the corners 
slightly chamfered, qualifies as 
slow-burning construction. (Sharp 
corners cause easier ignition.) Think 
of it aa trying to ignite a G-irwound 
log with a match, as opposed to ignit- 
ing a VHn^sq* stick with a match. 

Losing face 

The brick » on my 44-year- oM chim- 
ney have been spalling off in chunks. 
Pve glued the chunks back with 
epoxy, but then they flake off'on a dif- 
ferent plane r How can l prevent the 
other bricks from losing their top su r- 
facef How can / make permanent 
repairs?- — Richard M era kin. Wor- 
cester, Mass. 

The Brick Institute feels that you 
undoubtedly have some improperly 
fired or porous bricks. Rain and 
moisture get into these pores and 
this water freezes when the temper- 
ature drops. This causes the brick to 
crack and flake off. 

Your photo doesn’t indicate an 
abundance of bricks, so I d suggest 
replacing the affected bricks with 
new ones. Then seal the chimney 
with a commercial masonry sealer. 

As a last resort, a neighbor of mine 
had felt and metal lath installed 
over the entire chimney. Then a 
plasterer topped this with a %-\n. 
thickness of stucco, IK 
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‘Save some money on 
your homeowners insurance 
and get some peace of mind, too." 




State Form agent Chuck Thulin, 
Boulder, Colorado. 'If you've 
been flunking of taking extra 
measures to protect your 
home and family agoinst fire, 
burglary and vandalism. State 
Farm agenfs are offer- 
ing some encouragement. 

"If you install deadbol' 
locks, a smoke alarm and a fire 
extinguisher, well take 5% 
off your homeowners insur- 
ance premium. It's all part of 
State Farm's Home Alert Program 



"We'll save you some money on 
your homeowners insurance, if 
you'll take the steps that may 
save something o lot more 
important. Check your Yellow 
Pages and coll the State Farm 
agent nearest you." 

"A^attahla i*i masP ilaln 



Like a good neighbor, 
State Farm is there, 

5 tale Farm $*rw and Cds-uo.I*v Cam pan $ 
Hama- Dllit* - £taai*iirif| iQft Ilhflp.L 



Tongue-and-groove* 
logs let you design 
as you build 

T he logs in the&c log^homc kits h av# a double tungue- 
and-groove design that lets you stack them quickly 
and easily to construct the walla. Rather than supply- 
ing precut logs as with most log-home kits, R-inch-thiek 
logs come in varying sisfiS, You cut them to size on site 
and hand-notch them at the corners with a chisel and 
s&w. This lets you change the window and door place- 
ments, if you wish, from those shown on the architec- 
tural blueprints included in Lhe kit. 

A log-home kit from Lincoln Logs Ltd. has two things 
going for it, according to its maker. First, initial cost is 
low, A one-story, two-bedroom unit sells for under 
$^.0GG. A four- bed room, two-story home coats about 
£.10,000. This price includes complete materials for the 
shell; you add mechanical equipment, electrical wiring 
and plumbing. Do-it-yourselfers can save to 30 per- 
cent of the cost of contractor-built, conventional hous- 
ing- Second, the log home is energy -efficient. It has the 
superior insulating capability of wood and features a 
weathertight sealing system. For more information 
contact Lincoln Ltd-, Gristmill Kd M Chestertowm 
N.Y. 1281?, Wl 




Chatlem&c model log home (shown 
above) Is one of 15 do-it-yourselt 
models that’s available. 



Stack-and- build system uses hand- 
crafted Joints and hand-notched 
corners that add to both the good 
jgdkfi and strength of lhe house - 



Corner Joint shows a double 
tongue-and-groove log con- 
struction. Poly foam Insula- 
tion strip and caulking Thai s 
applied wiih a gun combine 
to creeie I he airtight waifs. 
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EIMvIl D*pi M 9ci(Hi i205Ph«tA^ . LokewwJ N J M^CH 



FREE 

BROCHURE! 
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doHori &mm*digiefyl 
Su*. 9d ric* Sup- 
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Shipping HL Hsnallng js 52.00 lot f, 
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TOTAL 
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Homeowner 
Drills His Own 
Backyard Water Well 



complicated, and it's very easy to 
operate. Anyone could do it, 

Q. Could you drill a wdJ by 
yourself? 

A. Yeah, if my neighbors would 
let me. Every time I start drilling, 
they come drifting over wanting 
to help, it s more Like fun than 
work and everybody wants to try 
it, 



A tip from his wife turned into a money -saving hobby. 




What do your fellow pilots 
nk about your well drilling? 




Interview with Capt. Charles Anders, Airline Pilot 



I'm Rex Roach, Factory Sales 
Manager of Deep Rock Mfg. Co. 
Today I*m talking with Capt. 
C.H. Anders of Atlanta, Ga. who 
who is an airline pilot. Capt, 
Anders, you purchased a 
Hydra-Drill about 3 months 
ago. Are you having pretty 
good luck? 

A. Yes. 1 haven't drilled a 
well yet that 1 didn't hit 
water, so I consider that 
pretty good luck. 

Q. Capt. Anders, what made 
you decide to drill your own 
well? Why not hire a com- 
mercial driller? 

A- I had planned to do that, 
then my wife saw this ad 
about the Hydra- Drill and 
how you can drill your own 
well. She was kidding me 
about it because I had told 
her how [ helped dig a well 
when I was a boy. Gut I 
got the literature and it was 
so interesting 1 decided to 
order one. 

Q. How many wells have you 
drilled? 



A. Four — actually. I’m drilling 
the fourth now, ana it looks very 
promising. I’m already down 
about 75 feet, and I'll probably 
go another 30 or 40 feet. 1 expect 
to get about 600 gallons of water 
per hour Rt that depth. 

Q. Is that good? 

A. Around here, it sure is. Some 
of my neighbors hired commercial 
drillers and got about 300 gallons 
per hour. 



Q. That’s a Lot of water. Why do 
you need more? 

A, Well, for irrigation — you 



know, flowers and sprinkling the 
lawn and things like that. This is 
a dry area. We just don't get a lot 
of rain like other parts of Georgia. 
In fact, we’ve really had a 
drought here for over a year, and 
a lot of people have had a well 
drilled recently. 

Q. But you had never drilled a 
well before? 

A. No, but I saw how simple it 
is. It’s really fascinating how this 
Hydra-Drill works. It’s not 



A. At first they thought it was a 
joke. Then they came out and saw 
the green lawn and all the 
sprinklers going full blast — they 
tried to buy the Hydra-Drill from 
me. I had to promise to drill wells 
for a couple of them. 

Q, It sounds like you ore getting 
into the well drilling business. 



A. Not really. I plan to keep 
flying for a long time. Thi3 
drilling wells for friends is 
just a hobby, and I’m 
enjoying it. The Hydra-Drill 
has already paid for itself so 
I’m doing it just for the fun 
of it. It’s really something to 
see that drill go down, and 
when that water starts 
flowing, you feel like you've 
really accomplished some- 
thing. 

WRITE OR CALL FOR 
FREE INFORMATION KIT 

INCLUDES: "How Tq Drill Your 
Own Wfttt " % ftfustraTed HYDRA- 
QPflL Brochure and 1 Factory Direct 
Discount Prices. 

Deep Rock mfg. co. 

5383 ANDERSON RD, 
OPELIKA. AL 36602 

CALL TOLL-FREE 

( 800 ) 821-2280 

Ask fm Ext. 538 3 

"Call anytime including Sundays 
OR CUP COUPON AND MAIL TODAY I 

IWtKk Mfa- Co. 

UD AppdarHwiiflri. 

G[Mllki. 36002 

Pte 660 rv-a iF if u uf tree . n Feudal ion hi l i m medi ■ 
staly. 3 understand IhifP is no afeliflaridri end I 
no ul wiir calk 



Pnnt Name 



| Andress 
[ 



CUv 5l*E? Zip 

Ctyfll Da-apRcck Mfg Cu j 




16K RAM 

PERSONAL 

COMPUTER 

Only 




Special Factory Sale Price 



THE EDUCATIONAL COMPUTER 



• Learn to program a computer 

• Learn to operate a computer 

• For Students 

• For Hobbyists 

• For the Professional 

• For Small Business 

• For the Home Owner 



WHAT A SMART INVESTMENT It 



QUALITY COMPUTER AT A 
PRICE ANYONE CAN AFFORD 

Greai for Seeming tn program And operate a 
Computer, with all kinds of features built in for 
Jiudnrui, hobbyist. the pfbftttianilt* imiM 
bu tinea and homeowners, it has a powerful 
QO0QA inlet microptocflisof bralTi^ 1BK Dyna- 
mic RAM, 2K ROM, Real time, a High S&fttsd 
CasHita Deck that operates at 1500 Bsudj 
loads and mads 5 times faster than mort cum- 
pactij it has □ full 63 typewrit** layout key- 
board. The graphic* are B colors wUh 77 x II? 
rasolutron, text display h 12 lines &f 17 charac- 
ters, it alto has sound and color, include* An AC 
adapter, pnwaf card, ft T F r modulator, TV 
switch box and $' connector cable. It is FCC. 
CSA approved and UL listed. AH this built into 
pn attractive black console plastic Case. Comas 
ft iturdy shipping carton that measures 30" 
ng x 12 *' wide and &” depth. Weighs 16 lbs. 



AN INCOMPARABLE 
SCHOOL TEACHER 

Prepare 1 yourself lor the tutu re I You Can learn to 
operate and program A computer for |ob oppor- 
tunities in fhe computer revolution Our Level II 
basic is aqui valent to all Lev Cl II Programs 
currently available. This be&ic includes a super 
set of operations in floating point with integer 
and airing array s^ direct memory access, PEEK and 
POKE, direct statemem execution, two character 
Vfirisbta names, user definition f unctions, mu 111 - 
statement lines, edging, scrolling, file man ago 
men! and more! - 6QSQA MACHINE LANGUAGE 
AND EDITOR PROGRAMS ARE AVAILABLE 
Since ihl computer can talk, play mutte and 
perform jn cdl<X IT IS A PHENOMINAk TEA 
CHER, You can now use the TV to EDUCATE 
net frustrate your family. You will eliminate 
TV boredom with programs thot challenge, ni j 
muJAta and entertain you. Create your own pro- 
gram or leliel from over 30 program* offend. 
IT IS A nmLUANT MUSIC TEACHER. You 
can practice on the piano keyboard overlay, 
select key end tempo, write a tone and record. 
It hat « great color art program, you can Im- 
prove your memory . math, spelling, vocabulary 
and iherpen your strategy skill*, IT IS A 
GREAT TUTOR FOR YOUR KIDS, 



USE AS A BUSINESS TOOL 
Although trie Interact MODEL * R" t* ndi 
designed for buii nm, the Laval II baiic and the 
lBK Byie *y*tem give you room to wnit your 
□wn progrsmi for individual buiintf* needs. VVe 
alio offer ineve business program*: Calculator, 
Check Book Balancer, Stock Portfolio, Mort- 
gage Et Loan and Menage Center. 



IT ALSO PLAYS GAMES 

A total a ntenainmem center with color, sound, 
and rtiu*k_ Thera are Chon, Backgammon, 
Star Track, Black Jack, Volleyball. Touchdown. 
Hangman, Showdown, Computer Mara, Break- 
through and moral CMIanga the computer or 
anci her opponent. Each ga me bring* me family 
and friend* together for hour* of qualify !un, 

SERVICE AND WARRANTY 

II the uni i fail* because of factory defect within 
90 day* of purchase, it will be repaired at no 
charge for labor and pum - you jute send rhe 
unit United Parcel prepaid to the Service Center 
designated and ft will bo wm back to you 
promptly United Parra! prepaid! A complete 
Diagnostic program tape and Instructions ore 
available, You can gui a Service manual. Cas- 
sette align man I tape, Schema net, and pant list 
plot a Money Saver Service end warranty Card. 
Everything you need to check and wnrica your 
computer, 

IT CAN BE EXPANDED AT LOW COST 

It ts e single board computer. RS737 interface 
ii available now at S99J50 for adding printer* 
and telephone modems. A telephone modem al- 
lows you to eccets "MICRO NET". "SOURCE” 
and other data banki. Ypu can also talk to 
other computers. Plans for expanding ROM 
and RAM capabilities ire being considered - 
Our factory span sored National Computer 
Club membership Is available to learn from 
other owner* the fanlastic thing* you can do 
with tfkli computer. 

PRICE COMPARISON 

COfnpCTiliVB 1EK RAM Personal Computer 
Suggaflad List prices are- Radio Shack $849* 
T. I, $960. Atari Si ,125. Apple *1,195. Ohio 
Scientific SSSd. Radio Shock'* TRS*S0 ihai 
ha* only 4K RAM, no color, or sound, fell* 
for $499 

WHY SUCH A LOW PRICE 

Silling on a factory direct 10 customer bools, 
we ttvfc you the profit normally made by com- 
puier store* end distributor^, You alsu save the 
cost of a computer monitor a* this computer is 
FCC approved and designed to hook up to any 
TV antenna terminal. We are willing to take 
a smalt margin a I the factory to develop volume 
that allows lowest con operation. 



SPECIAL FACTORY SALE $249,00 

You gel the Imeracl MODEL li R Hi computer 
Ihit .nclude* 16K RAM. 2K ROM, 80 SO A 
microprocessor, color, sound, full 53 key board, 
high speed cassette deck, power cord. AC adap* 
for, connector cord rack, tape storage tray, S f 
connector cable, R.F. modulator with TV 
iwiich box and owner's manual, 

SPECIAL FACTORY PACKAGE 
SALE DEAL $344,00 

Every thing you gel for $2*9.00 plus LEVEL II 
DOCUMENTATION Level 1 1 w r i manueb 
LfrVnl ll Basic Program Tape. Level II Command 
Card*, Level II 9aiic Example* Book. SERVICE 
AND WARRANTY PACK: Diagnostic Program 
Tape, Diagnostic Instruction Manual. Service 
Min gai. CHSMtte Head Alignment Tape, Sche- 
matics and Parti List, Money Saver Service 
and Wofrinty Card. Two 8 A*l$ ACTION 
CONTROLLERS with Pot Knob, Firebutxon 
and Law, PLUS THREE TAPE PROGRAMS, 
(Everything you need to learn to ope rate, 
program and service yOur computer.!. 

FREE TRIAL OFFER - RETURN WITHIN 
15 DAYS UNITED PARCEL PREPAID 
COMPLETE AND UNDAMAGED FOR PULL 
REFUND OF PURCHASE PRICE. 



| PMU l 

I DON'T MISS THIS SALE ■ ORDER MOW j 

□ Please hh 4 mi lh* model ‘'B" IfiK . 

RAM com pul er (pr £749.00, 

□ Please tend me Iho SPECIAL FACT- i 
ORY PACKAGE PRICE DEAL FOR . 
(344.00. 

■ Add f 1 5,0 0 for [hipping and tmurinc*. | 
iriinol* l - resident* add 6% Eax. 

ENCLOSE CASHIER'S CHECK, MONEY | 
I ORDER Oft PERSONAL CHECK. Allow , 

I 14 day* fur delivery. 21 days Tor person*l 
| check order*. 10 dlyl tor phom orders. I 

1 Wa shu? C.OrD, We honor Visa and Master | 
I Card orders, 

I blmmm L 

I Address . 

1 

1 City * . 

1 Stile Zip ! 

□ Vlu □ Matter Charge □ C.O,D. | 



| Card NO. 




PRDTECTO 

ENTERPRIZES , '- eT# - r -ohwcimumiuivi 

BOX 502, FRANKLIN PARK, ILLINOIS 60131 - Phone 312/ 382-5244 to order 







MUST LIQUIDATE 

AT BELOW DEALER COST! 

Gasoline Operated, Emergency 
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3750 watts! Briggs & Stratton 
engine! Dual power for 120V and 
240V. Made in the U.S.A. Manu- 
facturer's 1 year warranty. 

• For home use in emergencies! 

•For farm use in operating equipment! 

• For commercial use at building sites! 

• For vacation use at cabin or camp! 

IDEAL FOR EMERGENCY USE' A serious storm 
could knc ck out ri*eirpe#i pOwQr tar hbuFtf - . Or for 
days 1 Food could spoil in your Fifrlgdflter Wftier 
pi pus coufcd frHH and burst in wpniar if Ih* Cedric 
motii-r in ypur furnace slopped- [And think of your 
family 3 tu vh'm i fig in their sleep on ■ cold winter night 
without heath You r basement could flood without 
■laeiriciiy to keep storm waters pumped out. A 
well could stop pumping water vitally needed 
lor copkmg or bathroom faciiriie-s The losses 
cotjfd run into many hundreds, or thousands of 
ddlwif 

DEPENDABLE STANDBY POWER SOURCE! 

You never have lo worry about being without 
elfecifi&nl ppwerJ Not when you hivv this porta 
hie generator standing by With G outlets to plugin 
to (120V & 240 V}, you can rim nlftcrNc lights or power 
tools, i sump pump, w«E| purnpr Of furnace motor. Plug m 
your unqll hitchim Appliance*. a raf rigerator, a fraezar Of 
course, you t*n"t run everything at once [remember the 
37S0 wait i oral] But you can run enough things to keep 
irjipt functions operating as needed 

4 4-cycle, i ingle cylinder, Briggs & Stratton engine 
JWCPeifd, Recoil start. Manual choke. 
r od uces B hp. at 360Q rpm 
o-poie r nvolvirip field type 
'-elate field vxdtvli4n 

^-pl«l«d piston end alum mum alloy cylinder help 
• heal for cooler performance. 
lolLne lank. 

for 120V, two for Z4DV 

for all your household needs 
nstruction for ruggpd duuftilHf 
isolator! 

rwiiifo prfm#d io agamat rust. 

4 lino plated 



PUBLIC NOTICE! 

SMAgu Mii e« onn ntth* EicgifM U 5 li quid at r»n 
oi consumer product*. mtjpf nt4ii w P*c'[u'4'*0ii4ri 
com* to ui vaiih ipocial doiioui Eraryiini 

Thait an man? for tlmr c Iowoulih. lueh 

pi. lait year i .models, -Oiicntitinij-Gd product lm*s. 
UKir*Unrj ppfidu&lio* twill. **£*r6rv* SCMlpaii- 
ijorv Ivrxjtnciul rtiHiLultrtfi, plans r.lotingi clc . d-tl 
Wf |hq 14*414 th*|r mvanloriaa eo ifta put.ru; PC * bac- 
lion Cl the HojfriSl -releiF (hriceF Somntirnes wn ere 
■.llo wad to >dvBfUp*thfl brand rums- and rtuonfai 
ih* etoseoiit frul somei.mpi poi 
We can Eell you this much about these generalori. 
Tlwt fPi ill f *et«y piriicl* Atl wer* mi do hare in 
th* U 5.A Civ ■ (Awiing fTunulacturvr ol fpmiri- 
ic-ru And ill Praia g# neraEori -miry the manufac 
luttt't on* yfi-sr i iriiiqud wsr ranty 



Full 3750 watt output 

flWi any one 

outlet! 



Wheel Kit 
only *29*° 

For puy-fdHiog 
(Kilalulkty. Stg 
ID" dra ***•*■ 
Sturdy , rugged 1 



IE POWIM 

entrtw 

to plug m a uarraty of nee 
<*uff *quipm»«( 



aiyqirencv 

Outlet! 



tiO Mi 
Foak T 20 W 
Two 240V 
J8" L H. 1J- H 

ISO lb±- 



Ft>R Cabin ftr camp 1 in 
Lhc wildernc*.-!, you cae 
*n|Oy eamipi-u *■ #l*cif i - 
ehy wiiii Thii tttfitii-iior 



FDR wlNTfifi STORi^Sr 
hid reujii or burst wi 
ter pipes when you hdwi 
Owi generator on hand 



We- strongly urge you lo compare all the 
feature* o* thi* uen*r*rop «^dh any tem- 
perahle modd. Than cvnpait prrcei 1 You 
will tHi whii 4 irafTifi/i^ui bargain ifai ii h 

CNvareaimr 

$innnnn 



C-O.M-B- Co. / Aulhorized Liquidators ° e P T B-*B7-nao 

3tS9 Mtnnehilij Avenue S„ M m rie spoils , MiM 6G406 



00-328 5032 

ll«r business. Kpun, 

c, i 800 223 2606 

a a wuek 



i Sond 

| each I v 



_ 3 7 50 Wail <Jannr#i{ii |i| Uam Na 1 1 8& al Ura I iquidnlwn prica uf only *4&H 00 
3 pay sharping chorgm lodHvbF upoaW^IVtrv (Allu*V «-£ lb* tfabrtiTY Add 



iflIZFD MAIL 
PRODUCTS 



LIS MIV 55406 



j an ahtra 2 >*+Qk* ri p*u$ by bfc*<4 1 no C O O ordon. 

I G S*-nrf Nn 1 1 B6 Whwrtl rtiifij ii I^S 00H(b [fi hijsjMTd SEPARATE bom o«naMi« | 
My chBr?b u* rtitjae^y ord"' ■* 

CliiTrt HV Kwmhirit VISA Amiriean Tiprasi 

AcCOvfil RLfl Fjntw 
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Minnesota residents add 4% stale sales ta* 








Now the Siirform Finish Line has 
23 tool -and- replaceable- blade 
combinations. Use one once, 
you'll never finish without them. 

WMMm 

Carbide Sanding 
Blade when you buy 
a Surform Plane or 

File* Look for this $3.00 
value on display in your store 



STANLEY 



hefrs yen do Hungs right. 



l 19m. SLjfciluy reofa QviSiWO’ ' ^5taiWyVAjrfc.i 

taupei tfcswstf Arne reearcd Sup*K Dears arotrKSMmaffcs nl £ carte* W* 



Stanley Surform 
tools plane, shave, 
shape, file, smooth 

and finish what 

other tools start. 

Super Doers of America"' 
are doing more... and finishing 
what they do with Surform 
Tools. The blades have hun- 
dreds of razor sharp steel teeth 
to finish anything from wood 
and wallboard to formica and 
aluminum. Even cut end 
grain! Blades never clog, 
never gouge the work. 

Fast, easy, safe to use, 
every member of the family. 

Plus - new carbide grit sanding 
blades that outlast sandpaper. 



Popular 

Me clianies 




from fop fo bottom are Al Unser, Johnny 
flullwtord, Louis Meyer. Mauri Rose and 
A,J. Foyt Foyt is the only mQn to haua cap- 
lured four Indy SOD*. The hav# each 
urOh the 5Q0 three limes, including Wilbur 
Shaw (who Ls not pictured here). 



BID ID INK 
Kimt EKB D MY* 



This year's field is crowded with more 
multiple winners than any field in history. 
Some say it's getting easier to 
win at the Brickyard. 






by Pack Bryan 

T he seven former winners eligible 
to start this year's Indianapolis 
iVQll have, together won almost a 
quarter of all the 5W? ever run at 
the Brickyard. More sij^ificantly, 
they've won 15 qf the lasT 2i) raees 
there. 

At no time in. the history of the 
a ! .-mik ovfil bus such n small 
group so completely dominat- 
ed the competition. They 
are: A J. Foyt, the only 
four-time winner: Al 

Unser and Johnny Ruther- 
ford. each with three wins; 
Al's brother Bobby, with two 
victories; and Kick Wears, Gordon 
John cock and former World 
Champion Mario Andretti, with 
1 one eachn Would you bet against 
ll any of them? 

m Betting on them will be spon- 
sors who 1 ve invested close to $3 
million in equipment, salaries 
and expense*. All that for 
just one race and fteven 
cars — 14 ears, if you include 
the backup car each driver 
can count on. Either way, 
that's a lot of money, even 
with 108 L T s double-digit in- 
flation. 

When the favorites coni' 
mand the top dollars it 
doesn't leave much for the other 50 
or so teams shoot inf? for one of the 
traditional 33 stnrtintf slots in the 
race. That's why it has become a.o 
difficult for newcomers to j^et the 
kind of equipment they need to com- 
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INDY OUTLAWS THE EXOTIC POWERPLAHTS! 




Gone am both me fixed and 
articulated skints which helped to 
contain the partial vacuum shat 
held the cars lo the track, Gone, 
soo. in 1982, will be "the engine 
thel helped us set a record lor 
continuous miles m eompehlion H 
she Cos-worth We're being 
asked to give that up for an 
unknown. in dra name of an 



even Threes, and moving away 
from She big V&s, il p 5 strange 10 
see indy beading in the opposite 
direction 

The difference between an ex- 
otic powerplant such as Site Cos- 
worth and a slock block is that 
the Cosworth has double-over- 
head came and four valves per 
piston . The stock-based engines 
use pushiods end two valves per 
piston. 

The 19®Q winner. Johnny 
Ruihorford. isn't happy about the 
switch, but has sard. We il race 
wilh lawrvmowor engines il we 
have to. It's the greatest rape in 
the world, and wall be there " 

Like anyone doing welt In ms 
chosen fieid, Rutherford doesn't 
really want to sea any changes. 
Be says, "We've got the safest 
and strongest cars we've ever 
had in racing, right now. There’s 
no need to change." 



H ere we go again' for the 
umpleenth lime m ihe 65- 
race history of Ihe Indianapolis 
500. ihere's been a change in the 
engine specifications. The new 
rules, effective for Ihe 1 902 race. 
Ilrruf participaiion to pushrod en- 
gines based on stock blocks, 
with normally aspirated engines 
limned te 366. cu In. maximum, 
and Uirtochanged engines held 
to 209 inches. 

Unlike previous changes, 
which marety gave an advantage 
to stock end stock-based en- 
gines, bul permitted pure racing 
engines to compete, ihe now 
rules outlaw racing engines alio- 
gather The new rules allegedly 



Fltei IfiJ^tlOn 



give Ihe TrtlEo guy" a boiler shol 
at making the 500 and, not so 
inadenfally, trigger greater inter- 
est and participation by Detroit in 
open-wheel racing 
However, ai a time when the 
industry is concentrating its effort 
on "gening more from less," with 
V6s, lurtxxharged Fours, end 



PM art fd Vaitflurs;*:* 

Noxl year's Indy cars won't look very different, 
buffo compensate for lower engine power cub 
put. they'll use differeni wings and slicker 
body shapes which will serve lo cut drag. 



100 POPULAR MECHANICS 



PV art. -Pal Hum*!*- 




you hang the were* special' on 
it, you'll pay plenty. M doean'i 
matter whether you’re forging a 
connecting rod for a face engine 
or a stock-based race engine, 
the manulaciuring costs will be 
about lire same. But not the retail 
price. 

II the racers find they cam 
make a slock-block engine dura- 
tole enough, they'll be Forced to 
buy special castings with 
beefed-up cylinder waits and 
more metal in the cylmder 
heads. 

For instance, a racing small- 
block Chevy, which will undoubi- 
edfy be the engine of choice for 
most racers, will absolutely need 
to have Tour-bolt mainbearing 
caps to maintain bottom-end ri- 
gidity. The problem is that Chevy 
slopped -making s mail -blocks 
with four-bolt mams due Eo the 
low-compression. low -horse- 
power yield of the current crop of 
VBs Four-bolt meins simply 
haven't bean necessary in these 
JoW'Otrtpul engines 

The only MemeUve a racer 
has is to machine a two-boJi 
black lo accept a Faur-boiE cap. 
That's a risky, and some say, a 
nos very reliable thing Eo do Or 
you can have a specialty casting 
shop cast a complete biock with 
the desired traits— a very expen- 
sive proposiEfcon indeed 

For those reasons, some rac- 
jPiaese j o pm m 22?) 



economy i ha i probably isn't real- 
ly mere " 

Reliability would go down 
drastically. Rutherford says, it 
the now rules were to go into 
oiled immediately- With a year's 
development time, it should be 
less ol a problem. ' But costs will 
go up, too. 1 ' he says. "‘M the 
engines are in demand,, they'll 
simply cost more. Bui there’s 
another Factor thai will have a 
great influence on costs— spe- 
cial parts." 

The stock-based engines will 
be given greater stress than they 
encounter in any other kind of 
use n even greeter than in 
NASCAR racing. So. a broad 
range of specif parts, From rock- 
er amis to connecting rods , bear- 
ings lo specially made four-bolt 
main -bearing caps, will have to 
be designed and built. And Oftte 



In 1 dBZ t unsown email-block Chevy (top) may be the ho! setup. 
But lo work, tt win have lo be heevliy modified with tuei injection, 
four-bolt vneln-burinp cope and dry-sump oiling. This Se Iasi year 
tor Offy end Coaworth engine*. Indlenapolie'a old stalwarts. 
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Lengthy pit sioas like 
Mauri Rose a (right) are 
no longer possible at 
Indy. Rose was iteky in 
19S1 that he was wearing 
more lhan t T-shid when 
hie car flipped (center). 



Louis Meyer (far right) 
In No. 5. being passed 
by Wilbur Shew, who 
eventually won ‘37 race. 



pete success fully at Indianapolis. 

That's also why there will he 
changes in the race's engine (imita- 
tions as of 19K2 (sue previous page). 

Unfortunately, the day a of a 
“dark-horse” winner charging am of 
tile park to take the checkered llag 
at the end of 2U0 laps aren't likely to 
return — if they ever really existed. 
If you listen carefully to all the sto- 
ries on which this legend is based, 
you'll notice that the "Indy-un-a- 
shoe string" hoys never did better 
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than third. That in itself was a real 
achievement, hut the name of the 
game i.n iriu/iiufj 

Even in the old days, when the 
first group of three-time winners 
began their climb to the top. racing 
was expensive. Louis Meyer’s first 
500 win, in 102i>. was at the wheel of 
a Miller Special, powered by u super- 
charged eight-cylinder Miller en- 
gine of 00.2 cu. in. (bore was n tiny 
3-Vi- inches and stroke was a long 3 
inches even). The engine alone cost 



$15,000 — in the days when a new 
Chrysler “Sedan Limousine 1 ’ listed 
for S3,195 anti a Studebaki-r-buill 
Rock no cost ®G20! 

The first stockers 

In 1038, Meyer took the flag for a 
second time. He was driving another 
Miller blight, this one of 25S eu. in. 
Despite the Speedway's earlier at- 
tempt in 1H30 to cut the cost of rac- 
ing, by upping limits to 3rtii cu. in. 
and giving stock entries all sorts of 







advantages, the pure race engines 
continued to dominate by taking the 
first four places. But the atockers 
were catching up. 

In 1931, a Buick-powered entry 
finished fifth, and then seven Stude- 
bakers followed each other across 
the fine to take sixth through 12th 
places. That didn’t quite match the 
best stocker effort ever — Cliff Ber- 
gere'fl 1932 third-place finish in a 
Stude baker. 

Running against Meyer in that 



race were two other drivers who'd 
eventually match his triple crown 
record: Mauri Rose, who finished 
fourth, and Wilbur Shaw, who took 
seventh. Although the three drivers 
ran against each other for many sea- 
sons. Meyer had retired by the time 
Shaw scored his hat trick and Shaw, 
in turn, had hung up his helmet 
before Rose won his third 600 + By 
contrast, all three of the still- active 
three-time winners will be running 
in this year's race. 



Wilbur Shaw placed an impressive 
fourth in his first race at Indianapo- 
lis in 192?, although he waa relieved 
from laps 2 to 129 by another rookie, 
Louis Meyer. It took him eight more 
tries — with two second-place fin- 
ishes— before he won in 1937. It was 
the last of the eight years during 
which the sal ly two- man -pur-car rule 
was in effect. 

Driving the streamlined Gilmore 
Special, powered with the relatively 

i fPJOflSC frifJi ip page ?27} 
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filler 5 3 S-fgoi diamel^f prcclud* a tip FafiihEjpt 
landing* NaetUoi rnuii Kill up lo the SO' poicfion. 



Is it the world s fastest rotorcraft or just the 
most versatile airplane? Either way, it works. 

A dvanced concepts in aerodynamics do noi leap into The 
i mr overnight. Sell Helicopter (Textron Corp } engi- 
neers have been HighMestinpaircrall incorporating the “tilt* 
rotor' power plant/ wing format for the belter p&rl or three 
decades With ine XV-15. however, the >dea appears to be 
hitting its stride at last. This- aircraft achieved a speed of 30T 
knots (346 mphj last June, bra a King, an unofficial record for 
rotor tr 9ft. The two ex tarn models of me experimental craft 
are being tested by NASA and the military this year Practi- 
cal designs that evolve after this nesting phase could have a 



wide range oi both civil and military applications. 

inflight operation of the unique aircraft is apparently far 
less hairy shan a teems at first glance. Takeoffs can be made 
hom a hover (in ground effect) lo clear a 50 -foot object in 
about 450 Peet Normal takeoll mode however, has the 
nacelles «t 3* 60 for a ground roll ol sftoyt 9 SO I eel. with 
SO- Toot cl a a ranee m ^ 440 leet Once aloft, with 45 Knots or 
more of airspeed. Ihe pifoT can "convert' to ^rpfane-type 
f tight m as little as t£ seconds. 

Since thi? twin rotois are cross-coupted by a shaft through 
the wing single engine mg hi operation proceeds normally 
with reduced performance fn Ihe even! of iota l power fail- 
ure the nacelles ere “reconverted"— il can even be done 
mani/9ily. like cranking down landing year, in the absence oE 









DOES IT ALL 



PYLON CONVERSION 
SI’INCH E 



HVORAULIC motor 



LYCOMING LTCTK 
Tt/PeiNE RATES 
AT 1 .■'JOQ MP 




Hydraulic pressure— lo a position that. at 95 , is slightly 
"back ward" ancr allows an auto- rotation descent lo an emer- 
gency landing with a final approach speed of about 50 
knots In the same emergency mode, (be wings support a 
glide ratio of 10; 1 

The feE&ivety stow turning of the rotor blades— about 560 
rpm in helicopter mode, some 100 less in airplane (light— 
makes for quiet operation with twg Lycoming turbine 
engines that produce 2.000 hp tog el her Bell engineers say 
she XV-1S can tty over an urban area at 1.000 leel without 
bemg noticed— 3 feature that definitely enhances the future 
of tilt-rotor designs 

But n is the speed .'economy advantage over convention el 
c hoppers that looms foremost in the tilt-rotor's favor W 




t light Iruntilion can be iccompllihtd In 13 lecondi; lh« pitot 
has a TO-knoi "inrilepi” for th* inlermediat# position*. 





Six new ways 
to get better sound 

from your stereo 

New. unsophisticated electronic add-ons can turn your 
stereo into the next best thing to a concert hall. 



by Neil Shapiro el ectooi^cs editor 



( thought I had heard it all, from 
low-fi to hi-fi— but I waa wrong. 
No matter how good your present 
stereo system is, no matter how 
close you think it can take you to 
sonic never-never land, there are 
new devices that can expand, dimen- 
sion and enhance your listen mg H 

From out of the tabs 

The devices we examined are 
based cm two technological break- 
lliruughs. Tlit? Hi st is tlic l ealization 
that music is simply information; 
and information may be processed 
by computer-type circuitry, The sec- 
ond breakthrough is in new technol- 
ogies to accomplish old goals better 
than before. 

We examined six different types of 
units', expanders, digital delay, de- 
coders, power supplies, imagers and 
holograph era, and miniature head- 
phones. 

Expanders 

You come home from work and 
your wife greets you at the door with 
your favorite disc on the stereo. But 
no matter how excellent your sys- 
tem is. you know the music is prere- 
corded . 

One reason that your ears aren't 
fooled is that music played back on a 
stereo lacks dynamic range. In a con- 
cert hall, the difference in sound 
between the loudest kettledrum and 
the softest triangle can vary by 100 
decibels (dB). 

But on a record, that difference 
between loud and soft would be only 
70 dB; and on an FM broadcast of 
the same music, the difference 
would be just SO dB. Increasing the 
volume wouldn't help because the 
softer sounds would get correspond- 
ingly louder as well. The tip-off to 
the ear is the range of loudness. 

Enter the expander. We checked 
out two— the dbx 3BX ($759) and the 
Pioneer RG-2 ($195) — and both 
worked fine. Suddenly, soft passages 
were really soft and loud passages 
shook the roof. 

The dbx 3BX unit allows you to 

fPteflse ttff tt rc page 23Q) 




Digital delay system use* computer tech- 
nology lo alrnulat* I ha fear of live music 
played In an acoustically responsive envi- 
ronment Speakers behind the listener put 



oui processed sound that reproduces the 
way music would sound It ft had bean 
bouncing oft. and Interacting with, the waits 
of a larger room o-r conceit halt. 




An expander restores the dynamic range lo lime the sound reaches you, such as 

music. A sound range Of 100 decibels Is through an FM broadcast, dynamic range 

compressed by the electronic and msc hen- may be SO decibels. An expander bring* 
leal squeezes of audio reproduction. By the loud noises up and soh notice down. 




Tha new RG-2 expander from Pioneer features a selection of preset amounts of expansion. 




Carver's Sonic Holograph processes stereo so you hear sound from beyond speakers. 
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Sound-in- the -round 

Imagers and hoSo graphic gen era ior s will 
■add an astounding ihirtJ dimension la yom 
Slefeo muiiC. I. Shown. Ortlmsomt Imager J 

Digital delay 

Elgin in your living room. you can have the 
yme -live sound ss rn a club Ibenter. 
e*eo audUOfujm. (Sh&wn: Ko&a K/4DS.) 
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Big sound — liny phones 

Headphones hjive shrunk down to a truly 
■tmaiing size, bul si ill pack. a sonic wallop 
I Shown- Audio -Technic a .J.J 

Power-supply improvements 
Big walls used to mean big, bulky power 
supplies, New receivers end amplifiers use 
advanced meThodi (Shown: Yamaha A-76QS 




o # o 
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Decoders and noise .limiters 



Striae .=md hiss have aiwa*i come between 
man and his music Now these annoyances 
hjve been lessened, (^hown Ohs Decoder } 

Depth and range regained 



An es pander restores I ho brg difference 
between the sahesi sound m a passage ml d 
the foudesl (Shown Dbx 30 X Expander & 
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C adillac has traditionally been Gener- 
al Motors' innovator — distinctive in 
ns styling and engineering. From the 
1912 sell-starter through the ohv VIS in 
1 930 to tall fins for 1948. Cadillac has his- 
torically prided itself on being first with the 
most 

Now. however, it’s a race to be first with 
i he least smaller size, less weight, lower 
luel consumption. And lor a maker of tra- 
ditionally big, heavy, roomy automobiles, 
Cadillac has had to develop something of 
a split personality. Its cars must maintain 
that distinctive, roomy, innovative charac- 
ter, while shrinking lo tit the limes. 

How does one do all (hat? Offer a die- 
sel, for one Ihing — the diesel V8, devel- 
oped by Otdsmobile, and included in Cad- 
illacs since 1979. For another, oiler a 
variable-displacement V8 engine — an in- 




Wide glance and supple suspension pro- 
vide the usual Cadillac rids and road feel. 




novation tried and rejected by Ford but 
carried through by Eaton It will make its 
Cadillac debut m 1931 . The question is: 
How well does the Cadillac ve-B-4 sys- 
tem work? 

We Interviewed Cadillac Sedan de Villa 
owners, 77,4 percent of whom chose the 
Standard-equipment, variable-displace- 
ment engine. These owners, while quite 
pleased with their cars as a whole, 
weren't totally satisfied with the 19B1 
engine innovation 

A New Vork tieid representative 
summed it up tor the majority : "The VB- 
6-4 engine runs fine in the VB and V4 
modes, but the car shakes and vibrates 
when running as a V5, It's so bad I doubt 



that i'll drive this car for long. Also, the luel 
mileage is no belter than that of the 78 
Cadillac L traded '' 

True, the V6 came m about three mites 
per gallon ahead of the V8-6-4 lor both 
City and highway driving. But our V8-6-4 
respondents also reported figures slightly 
below (he ERA estimates. 

Instead of getting the ERA'S projected 
15 23 mpg, owners of the V6-6-4 Sedan 
deVille averaged 14 2> 19.2 City highway. 




Most popular engine In survey was the VB- 
6-4, but Me diesel proved most efficient. 



This didn't cause a great hue and cry 
Only 9.5 percent ol those surveyed listed 
loweMhan- expected gas mileage as a 
specific complaint and 9. 1 percent men- 
tioned that "better mpg" would be a wel- 
come change, 

A Kentucky foundry salesman com- 
mented, "I question the fuel -mileage 
advantage of the V8-6-4. The regular VB 



BY MICHAEL LAMM west coast editor 

Its loyal owners praise 
high quality, but 
V8-6-4 needs to 
be improved 



Ownftfi praised 
InlflHor workmanship 
and quality. 





The V&-&4 reeda 
work, owners say. 



PM p7.a'ni jChh W LSirtF’ 



complain!: Now engines 
require boiler transmission* 



toe POPULAR MECHANICS 










A NATIONWIDE SURVEY BASED ON 816.741 OWNER-DRIVEN MILES 



This year, many nolle electronic gadgets 
complement rich Interior appointments. 

of years pa si seemed to give similar mile- 
age with smoother performance “ 

But lei's leave the V8-6-4 lor the 
moment and see what owners of the 
optional V6 and diesel V8 say. 

An Ohio bearing- plant manager said of 
the V6, "This engine plus the overdrive 
automatic Iransmissior — combined with 
style and roominess— sold me on the 
deVilie The V6 gives an excellent combi- 
nation oi performance and mileage." 

A New York businessman, though, dis- 
agreed. "Cadillac should eliminate the V6 
engine option entirely, The salesman said 
performance would be adequate, but the 
car lacks power." 

An Ohio retiree went even further. "To 
put lhi$ underpowered VS in this size car 
is a disaster," he opined. 

How about the Olds-built diesel V6? 
What do owners think of thal engine? 



Cadillac's 1981 Innovations 



Cadillac offers three engines this year - a Snick- 
built 4,1 ’liter V6. an Olds- supplied 5.7-liter die- 
set VB and CadMfac'a own variable-displace- 
ment, 6.0- liter VS’ 6- 4. Hie diesel is slanda^d in 
me Seville, the vb-6- 4 es standard m an diners 
and optional In iho Seville. 

The Vl&'6-4 works &asicaily like any &lan- 
dard Vfl, bul when throttle posttian and road/ 
load conditions warrant, computer-ccntroMed 
solenoids deactivate certain rocker arms so 
(he engine runs on only six o# lour cylinders. 
The deactivated cylinders are the end two on 
ihe led bank and ihe center (wins on (he nghi 
bank. It's a system Cadillac developed togeth- 
er wlin the Eaton Co. 

A dashboard display, called MPG Sentinel, 
keeps Ihe -driver tnlgrmed ot the number of fir- 
ing cylinders. The onboard computer, sharing 
fuel- injection end cruise-control functions, can 
also conjure up projected fuel mileage and 
range. 

Cadillacs come in eight body styles: Coupe 
daVillo, Sedan deVille, Fleetwood Brougham 
sedan and coupe, Eldorado coupe, Seville 
sedan, pfus seven- and eight-passenger Fleet- 
wood limousines. 

All Cadillacs offer standard AM FM 5tc 
reo wffh digiial display. automatic alrcondiiion- 
ing, a waleMO’fueJ detector tor diesels, plus 
the usual standard powor accessories such as 
six-way power seats and an overdrive auto- 
matic transmission. 

Major opitons include cwo-dfEvet memory 
seels, automatic shoulder harness and firmer 
touring suspensions for Eldorados arid Se- 
villes. 



Here's a car that 's large enough to be 
comtortabteort long b ps/' stated a Texas 
cost accountant, ' which is what l use it 
for, mosiiy I'm getting around 30 mpg 
and I am very pleased So far, Ihe oar has 
been absolutely Iroublefree 11 
A Texas dentist; “This is my second 
Cadillac diesel and I like the good fuel 
economy this engine gives me However, 
the diesel lacks some acceleration, 
Americans lend to lake more critical 
looks at quality and workmanship these 
days, so we were curious to get Cadillac 
owners' reaciions Tie vast majority— 
nearly 75 percent— iated workmanship 
good to Bxcdtent 

“It’s undoubtedly a good car/' ob- 
served & Michigan retailer, "but tor the 
price, it ought to m better than good 11 
A Michigan engineer: Tm a GM engi- 
neer and I know we put a great efiort into 
building in quality. I consider that aspect 
of my Sedan deVitle excellent. 1 have 
t^sm. mi (Leas* 2MI 



The Cadillac styling stll sella. A full 36 per- 
cent of owners purchased It for he looks. 



flw-voet comfort end ride quality received 
high marks, as did the quality at materials. 



MPG Sentinel provides driver with veal 
array of both mileage end fuel Information, 
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Glidingsmooihl/ g-r 
pul tong upon plane 

a ^gilfcgftrdor 
goi's alloa* I or £ 1 DOC 
Of Ifrss. These Surl- 
Sjjil^r SS models 
are Irgm Cflnadil 



SjiritHWding skill § 
include wimming, 
But Ihe tpftfl L* $D 
safe Thii| wearing 
Eiie pmtfvtr* N 
no | a requifemenL 




Hiding lft« brcnkei -i, m a. 
slron^ a smaMef 

sail if used riEgh-peT- 
lormance boards for rac- 
rng and hoi -dogging are 
aim good for surf. Matl 
steps, dagger boards. Coe 
holds are oplconi 



Two ride on one wmd- 
SUfiOf m doutilos racing 
oven! for girls. Windiurf- 
tng also supplies a Star 
model for Mobility. and a 
RocKel ror tpeed 
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Wind-powered surfboards are 
heading for new popularity 
and, in a couple of years, 
will be the newest sport 
for the 1 984 Olympics. 



by Bill McKeown 

BQATlhfG miTOfl 

S ailing standing up is off and 
planing as the fastest growing 
of a!) water sports, Here's a boat 
that doesn’t need a boatyard, 
launching ramp, trailer or motor. 
Just rartop or carry it to almost any 
body of water more than a foot deep t 
and after a little instruction and 
practice you're ready to go with the 
wind. Simple, sporty and speedy, the 
sailboard is now considered the 
Muickest of all single-hulled craft, 
with record speeds approaching 30 
mph. Only a large, multihull racing 
machine might be able to outrun 
it. 

Board sailing isn't brand new. Fif- 
teen years ago we showed an exam- 
ple of the sport {page 10G, July "GO). 
Several years later, Californian 
Hoyle Schweitzer produced his 
Windsurfer. Initially, \t didn't sail 
away with big sales in the States, 
but sailors across the Atlantic saw 
this surfboard with a sail as an ideal, 
inexpensive way logo afloat. Today, 
sin estimated 300,000 sailboards are 
in use in Europe, and now the popu- 
larity of the sport appears to be 
returning to North America. 

And a bigger push is on the way. 
Recently, the International Olympic 
Committee accepted board sailing as 
a new sport to be included in the 
next Olympics, when the games are 
held at Long Beach, Calif., in 1984. 
Late last year, the International 
Yacht Racing Union selected the 
Wmdglider board as the Olympic 
competition boat. 

A lot to choose from 

It r s estimated that at least SO com- 
panies now produce sailboards in 
the United States and abroad. 
Though there are differences in 
design, the measurements average 
about IE feet in length, 2 feet or 
more in beam and 45 pounds in 
weight, with a 14-foot mast that 
mounts approximately &5 sq. ft. of 
sail Under the back of the board 
there are one or two akegs to help 
hold the craft on course^ A center- 
hoard adds vertical stability, but 
below the stern there is no rudder. 
Instead, the sailboard is steered by 
the balance and footwork of the sail- 
or. 

The rudderless rig adds simplicity 
MAY 1961 1M 




and challenge. And rather than a 
conventional boom along the bottom 
of the sail, the loose-footed sail is 
held in place by a wishbone boom— a 
shallow oval shape that straddles 
the sail at arm level to provide com 
trol from either side. To change 
tacks and come about F a board sailor 
changes aides in front of the mast. 

While the rigs seem to tip over eas- 
ily, they have proved to be remark- 
ably safe. Once the sail is down in 
the water, it acts as a sea anchor to 
keep the board from drifting away 
from the swimmer. There is so much 
flotation in the hull that this is the 
only "boat PT that is not required by 
the U,S, Coast Guard to carry life 
preservers for each crew member. 

Learning board sailing is much 
faster after initial instruction 
ashore, particularly with a pivoting 
simulator that can give the sensa- 
tions of the spurt. Windsurfer and 
Sailrider dealers conduct classes to 
get a beginner started properly r Sev- 
eral builders supply hoards especial- 
ly designed for learners and heavier 
sailors, and for racers and hot' dog- 
gers who like to tackle waves and 
heavy air. 

In addition to its basic model, 
Windsurfing International has Star, 
Rocket, Sport and Sprint boards, 
plus sails for varying conditions. 
The Porsche design group has creat- 
ed single- and twin-sail tandem sail- 
boards, A Dufour Wing has rounded 
Cape Horn under sail and cruised 
137 miles in 24 hours. Or, for an 
extra-stable ride, try a Kona-Kat, a 
catamaran board sailer with twin 
parallel hulk. 

Boards are lightest yet 

Though the first boards were built 
of fiberglass and quite heavy, mod- 
els arc now available in polyethyl- 
ene, ABS and ASA plastic, ethafoam 
and fibergi ass-covered foam for 
lighter weight and increased dura- 
bility. Board shapes still resemble 
surfboards, but innovations in deck 
and bottom form are available. Each 
brand has a different shape for the 
transparent panel in the sail. Ad- 
vanced models offer alternate mast 
step positions on the deck, toe straps 
and various fixed or hinged center- 
boards. 

Accessories include wide selec- 
tions of colorfully striped sails, wet 
suits that extend the sailing season, 
sportswear, board -s ai I mg no n 3 I 1 p 
shoes, gloves, equipment bags and 
even speedometers. Advanced sail- 
ors may try a trapeze harness with 
mini-backpack. 

And for dedicated sailboard ers, 
membership in the U,S- Board Sail- 
ing Assn. (USBSA), Box 206. Oyster 
Bay, N Y. 11771 T is $7.50 EM 
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... and how 




corrtnji from *Hhw wttin 





to build one 




SlEEVG IPrSAIL 
SijDtaLWiiftUAST, 

hAITaHUKEAMS 



WAS T HEAD* MADE 
oval stai h handrail 
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W Hh PM-s horonbuiit sailboard, you 
can akfm the waves at breaitvtak- 
ing speeds of up to 15 mph— and on 
water under sail that’s really traveling, 
The sailing surfboard Is designed along 
Ihe lines of sleek commercial models 
costing St ,000 or more (see preceding 
story), but it can be built for about $140, 
Including sail, rigging and finishing 
materials, 

The slim plywood hull Is 12 feel long, 
yei weighs only 56 pounds— Eight 
enough for convenient cartopping lo 
end from water and easy handling by 
one person . Hs 14-foot mast carries just 
under 50 square feet of sail — enough to 
provide brisk sailing even in light 
breezes. 

In addition lo the construction details 
shown above, complete plans for build* 



frig the PM sailboard are available sep- 
arately for your convenience. These 
include large-size drawings, patterns lor 
Irregular-shaped pieces and helpful as- 
sembly lips. For inlonration on how lo 
order plans, see the note below. 

The thin, flat-bottomed sailboard has 
a Small, fixed fin at the stem and a 
removable daggerboard that fits in a slot 
just behind the mast to serve as a keel. 
The drop-in daggerboard makes it easy 



HOW TO ORDER PLANS 

Comptoto plana, foe PuiWIhfl PMs uiftotfrl fir* *7 
pwtpakl. Sortf your ctecfc « money tMtiw w PM 
Saitowd, Stwrt-nson proj&ct^, Dspi W-fll. Draws* 
K, OfiH Mv, GaJH 320 14. PtoiM make p&yatH* Co 
StewwA Project. Aflow tru*# to tot a mm for 
S@Uv?ry try Enin3-da39 nwl IT you pr^BT fasts* Hrefr 
dsu mall, add 75 cams 



lo operate in shallow waier without 
snagging the bottom You lower it as 
you move out into deep water, then 
retract it as you return to shore. 

The hollow, self-buoyant hull is a 
sandwich of V^inch ACX exterior-grade 
plywood, spaced apart by 1-inch stock 
at the sides, and a center 2*4 spina 
extending 9 feet forward from the stem. 
Because of the 12-foot length, it s nec- 
essary to make the deck and bottom 
panels from two strips of plywood 
spliced together near the midpoint of the 
hull. Note that the splices are slightly off- 
set so they don't tali directly above each 
other. 

To establish the hull shape, lay cut a 
centerline on plywood, then mark oft the 
three key width dimensions at right 

(Please turn so pggg 233) 
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Build PM‘s desk for your 



W hen we showed readers how to 
recreate this electronically 
equipped home office {A Master 
Craftsman Builds His Own Ham c 
Office, page 135, Apr. p 81>, we prom- 
ised to present plans in a later issue 
for building the desk — control cen- 
ter of this up-to-date office— and the 
bookcase-cabinets. Both pieces are 
carefully designed to meet the occu- 
pant's needs, yet be compatible with 



Here are plans for building 
the desk and the matching 
bookcase-storage cabinets 
from PM’s electronic office. 

the ISth-century decor of the office. 

Although we used a steel filing 
cabinet in our desk, we show alter- 
nate plans for building desk files. 
Begin work by ripping the sides T 



front, partition (F)„ desk return 
sides (D) and lower cabinet member 
(J); see materials list,. page 116- If 
you want to use a commercial filing 
cabinet! omit parts J h R-U ami EE. 
Join desk parts with glue and No, 10 
x fiat head wood screws. 

Cut enough base molding to en- 
close the perimeter of the desk; edge 
the plywood molding with solid oak 
glued in place and damped. Put the 





Th# specious desktop (left) holds needed 
electronic equipment conveniently at luma. 
Tha loft aide of i ti* desk (above) conta ins a 
two-drawer iteel filing cabinet. It you pre- 
fer, you can build your own files according 
to the plena on the following pages. 
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home office electronics 





Tli* PM desk (above) 
houses electronic office 
cquipmonl such as a word- 
processing computer key- 
board and monitor, a hc-ld- 
t-phont unit Thai controls 
two telephone l i nes and d 
telephone-answering serv- 
ice- The computer's line 
printer can ha located cut 
ol the way, as it is hate on 
a nearby lateral file- 

TwLn lloor-lo-cadlng 
bookcasei with closed 
storage space (lelt) are 
made op rad oak plywood. 
The bookcases are Iradi- 
llonaHy elyjfid to be 
companion pieces wllh 
electronic work center 
desk. Exposed plywood 
edges are covered with 
thin strips of solid oak. 
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molding aside for application later. 

Cut the desk and return tops to 
size. Glue and clamp oak edging to 
all sidea except that of the return 
which attaches to the desktop. 

N ex I , c u t the desk ■ ret urn parts { L, 
M, V). Put the shelves aside and 
attach L and M with glue and No. 10 
x IVmtl, flat head screws. Then at- 
tach Vt x W cleats (see section a of 
drawing below). Attach the bottom 
(V) to these cleats with glue and 
brads. 

Cut and apply edging to the ply- 
wood edges of the return and the fil- 
ing cabinet with glue and 4d fin- 
ishing nails. Bore slightly under 
sized pilot holes first. Cut corner 
blocks and secure them with No. 10 
x 2-irt< flathead wood screws. 

At this paint, cut the back and 
back rath and notch the partition (P) 
for the rail. Also cut and notch draw- 
er supports (I) and attach them to 
the front, back and back rail with 



glue and 6d finishing nails. Fill all 
visible holes with wood filler. 

Cut filing drawer parts (R-U) or 
else use a commercial filing cabinet. 
Make 3 A x Vu-in.-deep grooves in the 
sides, front and back for the bottom. 
Assemble the drawer with glue and 
6d nails, allowing the bottom to float 
in the grooves. Space nails evenly on 
the front. Clamp and check drawers 
for square; let them dry overnight. 
Attach slides (EE) according to mak- 
er's directions; attach cabinet pulls. 
Secure base molding to the desk 
with No, 10 x l L /i-in. flathead screws, 
mitering all corners. 

For the middle drawer, cut parts 
N-Q and make oversize grooves in 
sides and back far the bottom; glue 
and nail. Check for squareness, 
clamp and attach drawer slides. 

Bore holes in the desk return for 
shelf supports. Cut finger recesses 
and install the shelves .Cut and edge 
door on return, Add door hardware. 



Attach tops with screws from the 
bottom of the comer blocks and rails 
into the underside of the tops. Using 
1-i n. brads and glue, apply oak strips 
tZ) to simulate rails and stiles. Fill 
nail holes- 

The bookcase-cabinet combina- 
tions are made of the same oak ply- 
wood and trim. You may alter the 
dimensions to suit your space. 

Begin by building the cabinet. 
First, cut all Yi-in. plywood to size 
(sides, bottom, top, upper and lower 
fastening rails, supports and kick- 
plate), To prevent chipping! use 
masking tape on the down side of the 
panel. Cut ] A x rabbets in the 

sides and fastening rails. 

Assemble sides, bottom 1 fastening 
rails, supports and comer blocks 
using glue and 8d finishing nails. 
Glue on the back and nail with No. 4 
box nails; check the cabinet for 
squareness. Once it is squared^ tack 
a temporary brace on it overnight- 
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FRONT EL^ATION 



COtf^r* blocks 



IS 4 i 2" SUPPORTS 



door \ 

PULL 5 
IAHEQD.1 



To edge thn side panels on the bookcase, glue end clamp V*-ki,-wlde si rips of oak to 
iht plywood &h*el, After the glue has dried, up the sheet down the center. 
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BOOKCASE 



Attach the solid wood frame for 
the front with two dowels per length 
of member. Edge the front of the top 
with solid oak strips. Attach the top 
to the cabinet with screwy driven 
through the comer blocks. 

Glue ! A x lWin.-wide oak-veneer 
tape on the ends of the cabinet to 
cover the raw edge of the plywood 
top and to suggest a l L ^-in h -thick P sob 
id oak top. 

Cut doors, allowing for ^i-in. edg- 
ing. To edge the plywood sides, place 
a % x %4n.-wide hoard between two 
pieces of plywood, glue and clamp. 
When dry, rip down the center of the 
oak strip leaving Vu-in. oak on each 
piece. Plane the edge smooth and 
sand the faces. Edge the opposite 
sides the same way. Edge the door 
tops with Vi-in. veneer tape. Sand 
front and back smooth. 

Glue oak strips to door fronts for a 
panel effect. Hinge the doors to the 
cabinet with Stanley No, 332 cabinet 
pivot hinges. Install Baldwin brass 
pulls No. 4655 and Stanley cabinet 
roller catches No. 3ft. Brass pulls can 
be ordered by mail from Baldwin 
Manufacturing Corp., S41 Wyotniss- 
ing Blvd- P Reading, Pa, 19603. Stan- 
ley items are at most hardware 
stores, or write: Stanley Hardware, 
Mew Britain, Conn. 06050. 

Start building the bookcase by rip- 
ping enough Vj x Vj-in. solid oak 
(about 45 fee 1} to edge the front of 
the plywood uprights and shelves. 
Shelves are V.dn. shorter than the 
space between uprights. 

Cut uprights to length. Then mark 
for '/♦-in. shelf peg holes and bore 
through the center board. Use this 
to bore matching blind holes ft4n. 
into the bookcase sides. 

Cut rabbets for the back, Use 8d 
finishing nails and glue to assemble 
the top to the fascia board. Carefully 
drive nails to avoid splitting. Fasten 
sides to the top. Position the center 
upright and 2-in. fastening rails. Cut 
the back panel, fasten it with 4d 
common nails and glue. 

Slide the bookcase onto the cabi- 
net and locate the wall studs. Pre- 
bore fastening rails and fasten case 
to studs with 2Vt~\n. No* 8 flathead 
wood screws and finishing washers. 

Cut oak trim for top and install 
with 4d finishing nails. Insert shelf 
supports (No. H2700 from Crafts- 
man Wood Service, 2727 South A! ary 
St., Chicago, 111. 60608 were used 
here). 

To finish the desk and bookcase, 
sand with 80- and 120-grit paper, 
dust and wipe with a teck cloth. 
Apply stain and your choice of finish 
according to the maker*® direc- 
tions. Hi 
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O ne of the more rewarding as- 
peets for the active home 
work -shopper is building things 
for children. 

The reward is two-fold: thirst, 
you gel to share the joy that is 
triggered by the giving of toys 
such as those pictured on this 
page. The second is the smug sat- 
isfaction of being a “hern" (that 
only the builders of kids* furniture 
ever get to know!. 

On these pages we have rounded 
tip four fun projects to keep you 
and your children busy. We built 
three of them in the PM work- 
shop and tested the prototype 
digger at length — before we 
photographed the projects for 
publication- 

' Pkyase fum w fWtff DMflJ 



Hta E , 




PM |}hOLDa 1, Gdorgc Aliena, 2-4 r Mrth-iflF Mr Me. Hjrim&n ASfOC.. iiylmp. N*na K enter, 
flaggacly Ann doll and thildS clnnr-, F r A,Q. S-chwui^ 745 Fihh Ay&.< Nvw York, N,V, 10022 



PM'a boy-powored digger woiki beau- 
tifulhy — Just like the res 1 oi*es— ami will 

give the young user hours or fuTV 

Steeh model raw la easy to make, body 
it cue from a scrap piece ol 2x4 Mag 
wheels are created using a hole saw; 
Ihe clever roll b*r it 0 tl-boll 



Here's r play comer lo wo* preschool- 
ers (and older youngsters^. It hai « play 
TV. bulletin board, chalkboard (fop), 
and place to make up (shove). 
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ai mec-ha- 
and tut 
nva^vu^aves from •%- 



in, -thick hardwood with a band saw. 
One easy way to mount the stock in 
the lathe for turning is to bore a >A* 
in. center hole in each blank and use 
a l A-20 machine screw turned into 
your taper ed screw center after 
‘‘“moving the existing screw. Turn 
outside diameter of the sheave 
k true, then turn a groove vw-ln. 
by Vs-in. deep for the cable, 
both edges of the 
ave. Smooth up the face, leaving 
center slightly thicker than the 
for clearance. Sand and finish 
varnish, then remove the stock 
the Zathe. 

Enlarge the center hole on all 
sheaves to achieve a running fit on 
the Vi-in, axles. To do it, use a %s-in, 
bit. Watching the bank of sheaves 
turning is part of the enjoyment 
that the young operator derives 
from using this toy. 

Bore holes through the sheaves 
from groove to groove parallel with 



the diameter, off** # 0 

miss Me a^e Aoteff, These holes 
should be Vto in. in the small and one 
of the medium sheaves, and W» in, in 
the large and three of the medium 
sheaves. Bore the holes across the 
grain for strength, Drill and coun- 
tersink for sheet-met a I screws at 
right angles to the cable holes for 
locking the cable in the sheave 
where needed. 

The boom end arm 

Cut the boom pieces from the 
exterior plywood as shown. Tack the 
pieces together in groups of two. On 
your jointer lor with a hand plane) 
make an overall Vi-in. taper on the 
width of both stacks. Bay out the vi- 
in. holes, spaced 16 in, on center. 
Scribe the rounded ends with a com- 
pass, then cut and sand the rounded 
ends of the stacks. Bore the V**in. 
axle holes, then disassemble the 

i Please turn lo page 236) 



are routed in ths truck aides to 
authentic-looking cab windows. 



Ths aluminum parts tor the bucket were 
* h *> using a small bending brake. 



Through-hole* in sheaves are bored paral- 
lel to diameter, but offset from axle holes. 



Boom end erm are assembled with axles 
and sheave* in place temporarily tor fit. 



Because truck is tor outdoors, assemble 
it with waterproof glue, finishing nails. 



The backet pivots on end of arm; the spac- 
ers on the rod keep the bucket centered. 



Tire faces and treads ere turned on la* 
note dead center supporting workp.- 



Sheave rotational positions anc 
relationship must be carefully 
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Boy-powered 

digger 

T his is an idea! project for the 
craftsman whovanta to build an 
exceptional toy fur his youngster. 
The digger works beautifully and 
provides hours of fun and exercise 
for its proud young owner. 

Utilizing a cable and sheave mech- 
anism, the arm and boom are prc 
ci&ely operated with hand levers, 
white the attitude of the bucket for 
loading and dumping is controlled 
with a fool pedal. The young opera- 
tor uses both hands and feet to oper- 
ate the machine which works fine in 
sand, sawdust, or snow. 

Making the sheaves 

Start by making the boom mecha- 
nism and sheaves. Lay out and cut 
the six pulleys and sheaves from Yi- 




The cabin groove In tfi* sheave he turned so 
it will accommodate two turns of cabte. 




Hecessea are routed In Ihe truck side* 10 
simulate authentic- looking cats windows. 




Th# aluminum peril for the bucket were 
formed by using a small banding brake, 



in. -thick hardwood with a band saw. 
One easy way to mount the stock in 
the lathe for turning is to bore a Y*- 
in. center hole in each blank and use 
a V+-20 machine screw turned into 
your tapered screw center after 
removing the existing screw. Turn 
the outside diameter of the sheave 
blank true, then turr. a groove Vi a- in. 
wide by A-in. deep for the cable, 
Round-over both edges of the 
sheave. Smooth up the face, leaving 
the. center slightly thicker than the 
edges for clearance. Sand and! finish 
with varnish, then remove the stock 
from the lathe. 

Enlarge the center hole on all 
sheaves to achieve a running fit on 
the 'A in. axles. To do it, use a 
bit. Watching the bank of sheaves 
turning is part of the enjoyment 
that the young operator derives 
from using this toy. 

Bore holes through the sheaves 
from groove to groove parallel with 




Through-holes in sheavES are bored paral- 
lel lo diameter, but offset from axle holes. 




Because truck Is for outdoors, assemble 
is wish waterproof glut, finishing nalla. 




Th* bucket pivots on end of arm; the spac- 
ers on the rod keep the bucket centered. 



the diameter, but offset slightly to 
mis$ the axle holes. These holes 
should be V%* in. in the small and one 
of the medium sheaves, and Yk in. in 
the large and three of the medium 
sheaves. Bore the hoJes across the 
grain for strength. Drill and coun- 
tersink for sheet- metal screws at 
right angles to the cable holes for 
locking the cable in the sheave 
where needed. 

The boom and arm 

Cut the boom pieces from the Yn-im 
exterior plywood as shown. Tack the 
pieces together in groups of two. On 
your jointer (or with a hand plane) 
make an overall V*-im taper on the 
width of both stacks. Lay out the A- 
in. holes, spaced 16 in. on center. 
Scribe the rounded ends with a com- 
pass. then cut and sand the rounded 
ends of the stacks. Bore the Aim 
axle holes, then disassemble the 

fPfc J£B £ufn lD page ?36j 




Boom sod arm art aiiernbled with axles 
and sheaves in place temporarily lor ftl. 




Tire tacts and heads are turned on lathe; 
note dead earner supporting workplace. 




Sheave rolallonal positions and atfHud* 
relationship must be carefully checked. 
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3 more great projects with 



When we featured four 
outdoor projects from 
Scandinavia in our 
August 1980 issue, 
readers liked them and 
asked for more. Here are 
three for indoor use. 

S feek-Jooking, functional Scnnrii- 
novian furniture is receiving n 
lot of attention these days. This pop- 
ularity stems from the furniture’s 
clean lines and its economy of 
mftterialsi Homemakers* and decora- 
tors find the Scandinavian style (in 
some ways reminiscent of Shake r 
furniture) easy to incorporate into 
easting decorating schemes, or to 
fit into odd areas whore more con- 
ventional furniture may Rerm too 
large or bulky. In general, construc- 
tion techniques are not intricate. 
The versatility of the three-way col- 
lapsible table implies more compli- 
cated construction than required. 




1 Dealt !■ Large enough to display a thick 
reference book like a dictionary or 
phone book but ft'a slao sufficiently 
el«k fo be used In a foyer. 



2 

3 



Votings! eta will love this bench In 
their rooms- ft* hinged seal lift* for 
access to storage space for clothing 
or favored dolls and toys. 

things aren't always as they worn: 
This ifnirt4®ohlng coffee table also 
la a dining table and stand-up work 
labto. Swat la in way l*ge work. 
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a Scandinavian flair 




High desk 

T his distinctive high desk is built 
of solid pine using edge-joined 
board*. But if you plan to paint your 
desk, you can substitute lumber- 
core ply wood and save yourself the 
doweling job. 

Start by cutting the boards that 
arc to be joined an inch longer than 
indicated in the materials list. This 
precaution will allow you to trim the 
pieces square after the glue has 
dried. Then lay out the boards and 
join them with dowels and glue as 
shown in the section -view drawing. 

A few points to remember when 
using glue with soft wood: Apply 
glue sparingly, but coat both sur- 
faces. Use scraps of wood between 
the dam p pads and workpiece to pro- 
tect the latter from clamp marks. 
Immediately wipe off excess glue 
with a clean , damp cloth. Take extra 
care in this step if you plan to stain 
the wood; the slightest trace of glue 
on the surface will prevent the wood 
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MATERIALS LIST — HIGH DESK 



X*t 


He 


S4# #od dMcrtptien (uuf 


A 


1 


*1 ■ £ ■ 24 pint tfiXJnll 


Q 


l 


■ 10 ‘ pin-* hmcki 


C 


2 


*1 - 10 * 16 pin* i.mi3**> 


D 


1 


3-4 , 11;3^ ■ 25' t r pin* i]Ih3; 


E 


1 


*4 * a 1 4 ■ 25' * pirw 


P 


4 


Vi a t'fl .i 14 'p^b SQuUwf '<*3 p«tB] 


G 


4 


3*j > Us ^ id' pn* jiin^ fnes*i 


H 


j 


>*J 0 T®7 ■ I4 ! 4’ pint 'Tt.ll 


1 


T 


** - f 4 * ■ f3 : * pint^rtlEhwi 


J 




V» ' TS * ?2 r -* cHywoop Iboltaml 


K 


t 


Vl ■ 1 Vi * 2S'^‘ pirtfrflipi 


L 


2 


+n ' 2' bud hiKJ* 


M 


lill 


6d 1iiv*hiiiQ n#i|A 


N 


2 


2' Ng Si rn sere#! 


0 


s 


1 1 n 10 m KrtAH 



■*£«.; f ft 

Mtfla: Pprt? A, 9. C. 0 intf f Jru all main Irpn 1 ■ 4 pina 

■0g*-j3in*d wiF onfl gjua 



beneath it from absorbing the stain. 
Allow joined work to dry overnight. 
Sand surfaces smooth with 120'grit 
sandpaper, then cut the boards to 
exact size. 

Study the plans carefully, remem- 
bering that construction of any 
square shape is impossible without 
square parts, Check for square with 
a framing square. Also check the 
length of all parts and be sure to 
make bevel cuts on A and E before 
construction begins. Cut the diago 
nal line on sidepiecea (G). 

Assemble the box, using nails and 



carpenter's glue. Work in an upright 1 
position and, once you have begun 
assembly, avoid excessive move- 
ment, Check again for square with 
your framing square, then hold the 
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K*V 


N* 


Sin «nd dtienpsion iu**| 


A 


1 


'■O - Z4 p 33' plywood l bae4J 


a 


1 


■; 114 ■■ 33’ pfywoamiwti 


c 


? 


- it - lS'pywpod isidej 


0 


1 


'■* - 12 - 33’ Ftfywtwd TO 


£ 


1 


2 - 53' pjy*«xl i.dotlj 


F 




'* * 13 * 33 tfywwd C&ffBpmk 


G 


2 


a, 4 - I 1 * * 1ST pins IcPwM 


H 


2 


3* ■ 1 '? * ir pinn Of ht?0i™j 


1 


2 


^ * f Bun ^ing* 



Milt.. 9d liflfsJWg n*ils carper^ 1 gluj and fMinl 




HIGH DESK 
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SMALL BENCH 

SEE PATTERN DRAWING AND DEMu. OF SIDE-C 
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box square, using a pair of diagonal 

brace & l eni por nr i 1 y t a eked ac ross 
the opposite corners. Use lattice 
strips or scrap for the braces 

Allow tile glue to dry overnight, 
then set the nails und fill the holes 
with wood putty. 

Finish the box by mortising for the 
hinges and installing the lid hard 
ware. 

Tut notches in the leg members to 
receive tile rails. Insert the rails in 
the notches and glue the rail* and 
laminated leg members together. To 
prevent the chance of twisted leg 



assemblies, sandwich each assembly 
between large pieces of vi-jr^ ply. 
wood- Be sure that the Legs and rails 
are m imp before damp pressure is 
applied. 

After the fog bites have 

d rie d t b oro u gb 1 y + at l it c h 1 1 iv m t o t h e 
desk as shown, us. rig screws and 
glue. The linal step is attaching the 
stretcher to tlie legs with screws and 
glue. If all parts have been cut accu- 
rately, the aa^cm bl> should produce 
si square denk. 

To finish, sand with 120-grit pa- 
per, dust off. then finish-sand with 
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The 1984 airship; 
Roomy , slow, easy 
to land — and cheap 

The stately dirigible, once a oym- 
bol of pokey but luxurious air 
travel, is coining back as a cargo- 
hauling workhorse - 
If Britain's Redcoat Cargo Air- 
lines follows through on its 
plana, a new breed of $10 million 
airships will begin plying trade 
routes between the United King- 
dom and West Africa in 1084 
These craft will travel at a slaw — 
and economical— 68 knots At 
the same time, U S. designers are 
penciling huge ovals on their 
drawing hoards, planning a role 
for dirigibles aa giant cranes in 
the eky. 



And one American company* 
Federal Express, baa heid pre- 
liminary talks with Airship 
about buying dirigibles to deliver 
packages in the Late 80s 
The incentive is potential sav- 
ings. With much of the lift pro- 
vided by helium, airships may 
Cut fuel (xifits by roughly a 
third. 

It wasn't just the promise of 
higher profits that attracted Red- 
coat, a gutsy 4-year-old compa- 
ny that hauls heavy machinery, 
racing horses, oil pipes, chemi- 
cals, baby chicks and other 
freight in turboprop planes (mot- 
to: ' r Redco&t£ are coming’') A 
couple of years ago, company 
directors decided the days of 
fixed-wing, cargo- hauling air- 
craft were numbered. Rising 
coats, they calculated, would 
ground the fleet In a few years. 
So they turned to another British 
Arm, Airship Industries Ltd., 
which had been promoting 
lighter- than-air vehicles for a de- 
cade During that period, it had 
corralled much of the world's air- 
ship-design talent. 

Some of Airship's proposed air- 
craft resemble flying saucers— 



pillow-shaped ships with circu- 
lar passenger quarters and en- 
gines thrusting out at each quad- 
rant. 

The firm is also in the process 
of completing several nonrigid 
"blimps 11 for offshore fisheries 1 
surveillance. The first of these 
Will fly in 1981. LI The latter ia an 
especially safe and sensible solu- 
tion/' says Malcolm Wren, chair- 
man of Airship Industries, 
'when you consider that the U ,S 
Navy safely operated 160 air- 
shipa in World War It for more 
than 20 million miles, with the 




only casualty coming from ene* 
my action.' 1 

The rigid, metal-framqd "ft- 
150” airships ordered by Redcoat 
look more like traditional diri- 
gibles But the current models 
have capabilities that make the 
hydrogen - filled giants of the 30s 
look as antiquated as dinosaurs 
'The old airships were notorious- 
ly underpowered and lacking in 
maneuverability," says Airship 
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Industries' chief designer. Pat- 
rick M&ilk. “A l93Gs engine was 
unreliable and weighed perhaps 
three pound? per horsepower 
produced, whereas our turbines 
weigh only V i0 pound per horse- 
power Finally, we now know a 
lot more about aerodynamic de- 
sign Well have a stronger, 
lighter, ship using new materi- 
als, such as Kevlar, and well car- 
ry state-of-the-art communica- 
tions gear and weather radar." 

Each of the new airships will 
contain some 4.B million cubic 
feet of helium, and carry 40 tons 
of cargo 2,500 miles. Or up to $8 
tons for shorter distances Pow- 
ered by four turboprop engine? B 
the 000-foot- Long ship (300 feet 
shorter than Germany's Hinden- 
burg) will reach West African 
destinations in about 3 Vi days 

Although Slow in comparison 
to jet aircraft, the airships will 
reduce the typical ocean-going 
freighter's shipping time by 
more than 50 percent And, in 
this haro-and -tortoise com peti- 
tion, the lumbering airships 
wind up beating jets in some 
respects. "The proposed R-150 
airship should allow us to carry 
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U.K exports overseas for at least 
39 percent less cost than on nar- 
row-bodied jet aircraft," says 
Kevin McPhiJLip$. a founding 
partner of Redcoat. "And while 
it's true that a wide-body jumbo 
jet, such as the 747, can lift more 
weight than the R-150— all well 
and good for shipping something 
dense and heavy— our airship 
will have a cargo hold volume of 
nearly 38,000 cu, ft That's 56 
percent more space than the 
747 " 

And unlike the 747— and diri- 
gibles of the 1930s— the R-150 
ought to be able tc land almost 
anywhere The turbine engines 
can be fully swiveled up or down, 
to allow vertical takeoff and land 
ing. Engine* on earlier dirigibles 
were fixed in position, necessitat- 
ing a larger operating area. Red- 
coat's airships will be able to 
move cargo directly inland, close 
to customers' facilities. 

Giant weightlifter 

Engineers in the United States 
agree that airship* still have a 
place in the sky. Goodyear Asm- 
space Corp_ for one, is doing a 
good deal more than lofting 
blimps over baseball stadiums. 
The Akron, Ohio, airship design- 
er is working on non rigid coastal 
patrol airships for the Naval Air 
Development Center. The compa- 
ny is exploring basic airship 
design in partnership with the 
National Aeronautics and Space 
Administration. And it's promot- 
ing an idea for a heavy-lift air- 
ship a true flying crane — capa- 
ble of transporting 75 tons. Heli- 
copter rotors would supplement 
the lifting power ol helium. 

Goodyear has some competi- 
tion on this crane idea from a 
small Philadelphia company, 
Fiasecki Aircraft Corp. The firm 
has won a government contract 
to build an airship capable of lift- 
ing 36 tons and darting it 1,500 
mile* The 34U-foot-lcng dirigi- 
ble is a hybrid, like Goodyear s 
weightlifter. Four Sikorsky H-34 
helicopter? are connected by an 
aluminum frame to the helium- 
filled envelope. 

Only one of the helicopters — 
the one to the left and rear of the 
envelope— contain? the crew, a 
pilot and copilot The other chop- 
pers are drones, linked to the 
command ship. They maneuver 
the ship over the cargo after it 



cruises to the aits at about 65 
knots. 

This extraordinary airship, ap- 
proaching completion at the 
Lake hurst, N J. Naval Air Engi- 
neering Center, is elated for ac- 
tion in the Pacific northwest. 

Again , the promise of substan- 
tial Savings is keeping the air- 
ship idea aloft. Road-building 
costs for logging operations are 
approaching $150,000 per mile. 
So the U.S Forest Service La open 
to new— even old— ideas. Pia- 
secki s $10. 5 -million “Heli-Stat” 
is expected to cut almost 40 per- 
cent off the coat of aerial timber 
harvesting as currently done by 
helicopter 

Company officials teLl PM that 
their weigh tlifter ought to be able 
to handle assignments hauling 
materials to construction sites Or 
lowering bridge components into 
place. It could also compensate 
for a growing problem at ports 
around the world: There aren't 
enough cranes to load and un- 
load cargo. 

Shortly, the latest hybrid air- 
ship, buoyed by an inert, harm- 
less. lightweight gas. may be- 
come a heavy-duty stevedore at 
major ports around the world. 




Ftu#fakl h p hybrid: sew 



log lifter. 




Airship envelope nsari completion. 
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Winging the wind 

The railroad envisioned by Utah 
inventor Laird B. Gogins won't 
go anywhere and it won't cart 
any passengers. But if it works, 
it win deliver enough electricity 
for thousands of households 
without burning a drop of oil or a 
lump of coa] 

Like giant mechanical sharks 
with fins thrust high. 14 railroad 
care will chase each other around 
a half-mils oval track at Point of 
the Mountain, a windy site locat- 
ed 20 miles south of Salt Lake 
City. 

Each of the leiruhudron- 

□haped celts. GO feet wide and 50 

feet high, will support a giant 
aluminum airfoil— the shark’s 
flu — designed to catch wind, The 
200-foot- high airfoils will be ad- 
justed to get maximum efficiency 
as they move, The cars will be 
able to withstand gusts of 80 
mph . Gogins says that the area's 
average wind speed of about i& ! 
mph will move his cars at more 
than 25 mph Wheels on the cars 
will drive electrical generators 
that feed power through brushes 
into rails 

How much energy? Gogins 
claims the wind-blown cars will 
put out approximately 175 mil- 
lion kilowatt hours per year — 




Puerto Rln'i Canter far Energy and 
Environmental Research Lb testing 
thlB solar eollMtor, a jawiLk-s *et of 
tube*. Each tube pro tecta a reflec- 
tive atrip, bouncing the bud at Child 
that runs between collector ' jawi," 
The Center'* fbeuelng device could 
be marketed fnr «10 a eqiutrc feet. 
Which la comparable to the coal of 
toBO'vTQoftfnt flat-plate collectors. 




Gogin* 1 * h ftH>wlng turblAt 11 would run &u wind at site near Suit Luke City. 
Generators In computer-control Led cars would feed power through the tracks. 



enough to supply about 20,000 
households. 

The basic idea isn't new For 
decades, inventors have sought 
ways to capture energy from flat- 
bed railroad cars driven by sails, 
rotors or airfoils. But Gogins 
says his "free-wing turbine" will 
outperform any previous design. 
He's already lined up a customer, 
the Western Area Power Admin- 
istration, which has agreed to 
buy his power if he tan produce it 
at a competitive rate. 

The concept ts viable, theoreti- 
cally a Western spokesman tells 
us "The basic idea is proven : It's 
the principle behind sailboats . 
Whether he can keep his 'boats' 
going around in a circle all the 
time, I don't know," 

Perils of invention 

Gogins is accustomed to lough 
odds A few years ago. in an 
at Lera pt to m ven t the world r s fast- 
est sailboat, Gogins mounted a 
220-sq-Tt. wing on a modified 
Flying Dutchman. He set out 
with a friend or the chilly waters 
of Great Salt Lake The boat cap- 
sized IV* miles from shore and 
the two men had difficulty cling- 
ing to the glistening bottom Gog- 
ins had worked hard to smooth 
out for speed Wind £ were so high 
that it took more than 1 J /* hours 
for a rescue boat to get to the 
men. When Gogins got to a hos- 
pital. his body temperature was 
86- Despite the experience, he 



remains convinced that airfoils 
can be used to power pleasure 
boats as well as cargo ships 

He'S also sure he can draw the 
$23 million he needs to build the 
land-based powerplant- He says 
that he has already had encour- 
aging discussions with several 
New York investment houses. 

Target: iftS 5 

One selling point, he says, is 
the comparatively short time re- 
quired between breaking ground 
and generating power If con- 
struction begins as planned late 
this summer. Gogina estimates 
the kilowatts will begin flowing 
in about four years. A nationwide 
system of free-wing turbines 
could become operational in a 
dozen years, he says. By compar- 
ison. a single nuclear powerplant 
now takes 1 3 years to come into 
production. 

While Gogins goes after the 
financing, a small version of the 
device, built with 32-foot- high 
wings, is already sailing. The 
inventor plans to lease such min- 
iature wind -powered railroads to 
farmers and water districts to 
power their irrigation pumps 

And the man who almost 
drowned in Great Sait Lake while 
one of his foils wallowed in water 
isn't one to ignore the lessons of 
experience He's hard at work on 
an underwater version of the 
free- wing turbine that will draw 
power from tides and currents. 
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Radiation alarms 

Radiation detectors, from Solar 
Electronics tl56 Drake® Lane, 
SummertCJwn, Term. 3B4B3) 
combine features of a Geiger 
counter with those of a radiation 
alarm. 

The Nuke Buster (S27S) plugs 
into cigaret-Iighter sockets; it 
can also draw power from an 
optional battery pack or an a.c 
adapter It can be set tq sound an 
alarm when radiation rises to 10. 
100 or 1,000 times normal back- 
ground. A meter provides a con- 
tinuous readout in mi I Urgent- 
gens per hour. 

The company also offers a 
handheld radiation detector 
without the meter for $199 



ant. Heat is absorbed by water in 
a heat exchanger, where refrig- 
erant vapor condenses back into 
a liquid. 

The TV A study— which was 
based on a small sample of Us 
customers — indicates that the 
pump would pay for itself in 
about years, bated on a price 
of about $700. Installation adds 
$&G to Si 50 to the cost 

A bonus: The device, which 
hooks up to a standard hot-water 
heater, cools and denumidifles in 
summer A caution: The Efficien- 
cy II losee efficiency if the tem- 
perature of your basement falls 
below 5G = F. 

Stop that scratch 

Both lenses in the plastic eye- 
glasses below were rubbed with 
steel wool, which would normal- 
ly cloud the view irreparably. 

But one le ne (at right) shows no 
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Electronic exercise 

A newly patented stationary bi- 
cycle keeps track of your pulse 
and work output, and warns if 
you're overexerciaing 

The user clips a pulw-rate 
monitor on one ear and sets a 
pedal speed and maximum heart 
rate The bike (Patent 4 h 244 ,02 1 ) 
records kilopond meters per 
minute. (A kilopond meter is the 
amount Of work required to lift 
one kilogram one meter.) Alarms 
are triggered if pedaling slows or 
heart rate exceeds preset limits. 

The inventor. Robert E. Chiles 
LI1. is an electronics engineer 
with AMF Inc., which markets 
the Computrim 900 for about 
41.000 



Heat pump for water 

Can you use some of the warmth 
in your basement or garage to 
help heat your home's water? A 
Tennessee Valley Authority 
(TVA) report suggests you can— 
and you can also save an average 
of 57 percent on your hot-water 
energy bill. 

The Efficiency II heater (from 
1-Tech Inc. . 3570 American Dr., 
Atlanta, Ga 30341) is a heat 
pump Which absorbs energy 
from ambient air and releases it 
into water (see diagram below). 

Like other heat pumps, the 
Efficiency II works like a refrig- 
erator in reverse. A fan draws 
room air Over a coil, evaporating 
a refrigerant and absorbing heat 
A compressor further increases 
the temperature of the refriger- 




Tr eatenl right-hand stays clear. 



trace of scratching. It was coated 
by a special process developed by 
Armorlite Inc, p a subsidiary of 
3M. The antiscratch armor {$15 
to $25 extra when glasses are 
ordered) is a coating made from a 
silicon compound and a metal 
eater. 




Bid! i lion saves art 

A New Yorker has found a way to 
strengthen and preserve works 
of art mad# of organic materials 
such as canvas, wood or leather, 
loan G Crihan was granted 
Patent 4,246,205 for his method 
Of protecting tapestries, paint- 
ings, carvings and valuables. 

The object is subjected to a vac- 
uum, impregnated with an un- 
satu rated resin, and exposed to 
radiation The cured resin forms 
a binding agent and the radiation 
destroys insects, worms, molds, 
mildew, spores and fungi that 
threaten the art 



Sta-B 

comm unioat ion 

In thcr pa*l, s&ne people who have 
tried to talk with dolphins por- 
poises and whale* haw met wilh 
limited flUOOOSS 

Now, a new feytitiiti at mud at gtit 
Vlng through Lo inielhgunt marine 
mammals has been developed by 
Stephen and Charlie Cooper. 
They've coiisli'ucted an alphabet 
of is symbols, each & combination 
of thf#u-dimeit 0 iornJ. posllike 
shapes Humans can thutw 

shapes visually and taarine am- 
mills can perceive them using 
their sonarlike syaU.-m of adholo- 
cation. 

The U.H Patent Omra liked the 
idea enough to award Patrol 
4,2aft,&87 So far, no word from 
the whales 



in Efficiency II, water atusorba heat from refrigerant warmed by inside air. 
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Slippery single-seater 

This summer, Aero visions Inc, of 
Irvine, Calif., hopes to begin pro- 
ducing' one of the world's most 
practical and fuel-efficient sin- 
gle -Beaters— the 155-mpg Cali- 
fornia Commuter 

Designer. developer Doug MaJ- 
ewicki recently drove a prototype 
from Los Angeles to San Francis- 
co along the tortuous coast high- 
way. U S. lOl He averaged 
157 19 mpg, despite Jees-th&n- 
ideal driving conditions and nu- 
merous stops For press inter- 
views and photographs His 
speed was just under 55 mph. 

The California Commuter i a le- 
gally classed as a motorcycle. 
The engine La an enlarged Honda 
90 a with manual clutch, four- 
speed gearbox, and, chain drive to 
the single, drum-braked rear 
wheel The two front wheels steer 
and have disc brakes. Motorcycle 
driving controls include handle- 
bars, twist-grip throttle, hand 
clutch, right-foot braking, and 
left-foot shifting, 

There's room for only one per- 
son inside the highly aerody- 
namic fi be rglass-and- foam body, 
and the driver sits in a semi re- 
cumbent position. Cornering sta- 
bility and resistance to cross- 



lb A teri nm ftom Lb* Augclea to Saa Francisco tinnf winding coaal rpadi. 
$4 t OOO California Csnuauber gel 1ST mpg while ranging Just under 55 mph. 



winds is said to be excellent in 
this three-wheeler. 

Early teste with a modified 
10.5-hp Honda engine registered 
a top speed of 82 mph and 0 to 60 
mph in 15.3 seconds, For the Los 
AngeSes-tO'San Francisco run. 
the engine wis bored out to 133 
cc and checked on the dynamom- 
eter at 15.5 horses. Top speed is 
now estimated at 90 to 95 mph, 
with Q to 60 m 1 2.5 seconds. 

Aero visions plans to produce 
500 copies of the California Com- 
muter at a base price of $4,000. A 
200-oc engine with electric start- 
er ia optional If the single-seater 



is a financial success, Aerovj- 
siona will introduce the Commut- 
er It, a three-wheeler that can 
hold two adults. 

For a tech nical booklet , send $3 
to California Commuter, Aero vi- 
sions Inc., 14962 Merced Circle, 
Irvine, Calif 92714 

Fresh start 

Recently. BMW tngineerE have 
proposed that manifold vacuum 
gauges sometimes mislead driv- 
ers about fuel efficiency. And 
research by the West German 
company confirms that brisk ac- 
celeration saves more fuel than 
pokey start ups (see Driving- for 
Econom y, pa ge 109 r Marc h '60). 

BMW took us on two 0 to 60 
kilometer- per- hour runs on the 
company's test track near Mu- 
nich. In the light-footed takeoff, 
the 745i used S3 cc of fUel after 
500 meters. A vacuum gauge 
stayed in the green, indicating 
efficient driving. Next, driver 
Gregor Fischer ran through the 
same 500 meters with a fast, 
almost jumpy start. Consump- 
tion dropped to 71 cc. while the 
vacuum-gauge needle swung 
into the red 

BMW’s prescription: Acceler- 
ate briskly, pushing the pedal 
three-quarters of the way to the 
floor And. shift early, at about 
2000 rpm, The engine shouldn’t 
roar like a lien. But the whole 
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Otnnuu trying to pro nm a ihdw- 
room look go tofhimtsr Aril ofHu- 
OT*r, WmI Gstraany, Who Wraps up 



and store* new tan iiks hsada of 1st- 
tuos Hi* «or%tcb-pnvHiUoia T paint- 
p n?t*ct km Mrrtooa oomt §co a month. 



pattern does distinctly resemble 
the oft-maligned jack-rabbit 
start. 
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Routing out the sound 

A lot more sound gels piled into 
record grooves these days than 
ever before, So cartridge design 
ers have had lo come up wilh new 
models capable of coaxing all the 
sound from these new discs. 

The problem is that todays 
records, with their expanded 
range of volume, require the sty- 
lus to wiggle at far higher veloc- 
ities than ever before Extra 
stress is focused on a vulnerable 
point: the Up of the stylus Here 
the grandeur of a symphony is 
shrunk to the dimensions of a fly- 
speck 

1 Haase hiewton were to analyze 
the happenings in the record 
groove, he would immediately 
point out that anything that has 
lo wiggle that fast navigating 
some 20 .000 hairpin turns per 
second— must be very light Oth- 
er urise, too much inertia develops 
and the stylus either overshoots 
the curves or cuts across them 

For a while, the effort to lose 
weight had cartridge designers 
in a bind Since the weight of the 
diamond lip is fixed by its dimen- 
sions and can’t be reduced, other 



Multilingual ring 

Kotlimg lk constant Even the 
fund tar ring of the telephone 
chunks from country to cow- 
try 

In the Middle East, the phone* 
ring continuously until they are 
answtttifl nr the CftlLtr gives up. 
Socially conscious phones iu 
France sound different, in the rfty 
than they do id ihc country 

So. many coiLnincs have not 
been in the niitr‘&u-r far American 
Bivitchboardfl with tbeir uji- 
dhu i L^rablc Yankee aveente. 

Times have changed Western 
Electric has unveiled its new Call 
Programs System One of ibis sys- 
tem's features is that it L-un 
produce rings and butfuu in any 
cacophonous combination to ful- 
l Ll ] any culture's telephone re- 
quirfimeirUP The user can pro- 
gram 74 microprocessors to flervp 
one country and. then alter them 
for another set of guideline^. 

Now Anir j i"H-a can ring ail the 
world's chimes. 




ran 



Video Is eta*)] engine ihe home movie combines a color videotape recorder 
market, as demon strated by this pro- with a color camera. It can be oper- 

totype from Hitachi. The portable aled to play back as nil ss record. 



ways had to be found to lessen the 
stylus mass. So engineers con- 
centrated on the shank: the tiny 
Sever linking the diamond tip 
with the magnetic innards of the 
cartridge, They tapered the 
shank to make il lighter near the 
lip where the swing is widest . but 
ihis weakened the shank The 
thinned-down shanks bent and 
flexed under fast vibrations. Asa 
result, the highs were not faith- 
fully transmitted to the cart ridge 
from the stylus tip. 

So. audio engineers tried 
materials and techniques bor- 
rowed from space technology 
Audio Technics for example, 
now makes stylus shanks of 
beryllium, the metal with the 
highest strength- to- weight ra- 
tio. 

Others offer stylus shanks of 
thin-wailed aluminum rein- 
forced by miniature beryllium 
rods located inside And some 
manufacturers use high- 
strength carbon fibers for their 
stylus. 

As a result of these efforts, the 
dynamic mass of cartridges 
that is, the total weight of their 
moving parts— has been drasti- 
cally lightened In many of the 
better models, it is now less than 
1 milligram. 

The audible benefits of these 
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advances are cleaner highs, more 
lucid texture during peaks, 
crisper percussion H and more re- 
alistic thuds and wallops down in 
the bass. 

Luckily, benefits of these devel- 
opments have already filtered 
down to recent models in the 
medium-price range. For exam- 
ple, Share's M-97-HE ($U2) in- 
corporates nearly all ihe ad- 
vanced features stemming from 
ihis research, as does Audio 
Technical AT-l£OE($9Q), AKG’s 
Model PSE (Si is) and ADC’s 
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KLM-I1T («U0), as well as Em- 
pires 5001D ($125) have newly 
designed stylus pivots vrhich 
contribute greatly to clarity and 
transient response 
Ail of these lightweight, new 
cartridges benefit from radically 
reduced dynamic mass. So audio 
sound today has a better chance 
than ever of passing through Ihe 
narrow pass at the stylus MSB 
without being ambushed I mjfl 
en route to the amplifier. UftBi 
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